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versity of Pennsvly nla the Children’s Hospital ot Philadelphia Department of 

Scl ol Ot Medicine University ot Pennsvly inla ind the Army Hepatic and 
Metabolic Center, Valley Forge General Hospital 

\s a general introduction to the 4. became available to the staffs at The 


Parts of this report it should be stated 


hat several difficulties are apparent in 
iluating the possible effect of any 
herapeutic agent, such as an anti- 
loti in viral hepatitis. Chief of 
iese is the difficulty of making a 
ignosis in a sufficiently early stage 


the disease to permit therapeutic 
sts at a time when they might be the 
st critical. Another major difficulty 
a variability in severity of signs and 
mptoms certainly equal to that of 
known 
than 


Despite these and lesser difficulties. 


\ infectious disease and 


reatel most. 
ippeared worth while to test the 
ilue of aureomycin in alternate cases 
epidemic hepatitis as soon as they 
iological Board 
( 


Medic 


Preventive 
1) 


Division 


Children’s Hospital of Philadelphia and 
at the Hepatic and Metabolic Center. 
Valley 


gestive 


Forge General Hospital. Sug- 


evidence was soon obtained 


that the antibiotic apparently exerted 


little, if any, effect on the length or 
severity except possibly in hepatic 
coma) of the acute symptoms, but 


that late manifestations of the disease 
might to some extent be controlled. 
Upon this suggestive evidence from 
the acute epidemic cases, a tentative 
hypothesis for further studies was de- 
rived. This hypothesis was based upon 
the premise that liver injury from viral. 
other factors, be 
accentuated by the passage of products 


nutritional, o1 


of the intestinal flora or of the micro- 


work was supported by the Commission on Liver Diseases of the Armed Forces 


Office of the Surgeon General, Wash- 


(1) 


I. 
|| _ 
| 
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Organisms themselves through the liver 
Such products could include viral on 
bacterial metabolites and materials pro- 
duced by bacterial action on intestinal 
contents. 

It is, of course, also conceivable that 
microOrganisms derived from else- 
where than the intestine might accen- 
tuate such liver injuries in certain 
cases, particularly if any synergism ex- 


isted between virus and bacterium it 


liver disease. 

Based upon this tentative hypothesis 
} additional studies were initiated: 2 
The possible protective effect of aureo- 
mycin by mouth on_ the hepatic 
necrosis in rats occurring on a diet in 
which veast is the sole source of pro 
tein; 3, The treatment with aureomvcin 
ot hepatic coma, secondary to viral 
hepatitis, and to chronic liver disease 
and 4, The treatment with aureomvcin 
of all chronic liver disease in which no 
improvement had occurred over a 


period of several months. The 2d 
study has furnished some support, at 
least in these animals, to the hypoth- 
esis outlined, since in rats fed 
aureomvcin in a diet containing no 
sulfhydryl amino acid or vitamin E 
hepatic necrosis was prevented or sig- 
nificantly delayed, whereas the con- 
trols on the same deficient diet, lack- 
ing aureomycin, regularly succumbed 
to hepatic necrosis. 
Method of Study 


included in this study were divided into 3 


Subjects. The patients 


groups by reason of age ind location. The 
first group consisted of children from 3 to 
13 vears of age, inclusive, treated at the 
Children’s Hospital of Philadelphia. The 
second group included adult males admitted 
to the Valley Forge General Hospital. The 
third group was equally divided between 
adult males and 


hepatitis at 2 institutions in New Jersey. 


te mal S who deve loped 
The patients were assigned to a _ treated 
or control group on an alternation basis, and 
cases were included only if therapy could be 
started within 7 davs from the onset of 
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jaundice [he treated and control groups 
were approxi itely equal in respect to aver 
1 age ind the number of each sex and 


Adults re 
ceived 1 g f aureomycin orally every 6 


hours for 10 davs except the first 4 (tre ited 
it the Arm) pat und Metabolic Center 


{ureomycin Treatment Sci eduli 


| 
Valley Forge General H: pital who received 
one half this dos ind 1 patient who had 
$f gm. tor nly 6 day The hildren were 
riven comparabl ymounts based on 30 
} iT divide | tor 
per lb pel D4 urs in ad ded a 


to 10 days 
Aureomycin was temporal 


omitted in a few patients until nausea and 


reduced or 


vomiting subsided. It was not possible to 
ce I t t extent ireomvecin rather 
t i the | \ I nsible for such 
SVI ptoms patient Mil wall feed 
prepar 
tibiot 
re] | t} ints 
Other 7 Addit treat 
| pit it 1] | Be lr t Va 
il se | LOO 
Adult patients kept bed for at least 
it H lor prot 
hydra vas Intravenor 
1»! water or saline 
| 
were ¢g nt t ts wit per tent t 
i t itis ded. 
patients wl 1 int fluids wer 
distributed equ n the t ted and contr 
M plements were 
en; 5, A gi return to norma pl Vs | 
\ ed rding t clinica 
t | vitl | 
tests f r tuncti Liver function 
] Wel ] it +} tim f iru 
cept in a few patients W th mildh posit 
rut | tests 


Clinical and Laboratory Studies All pa 

tients managed at Phe Children’s Hospita 
ind at Valley Forge were examined dail 


those from the 2 isolated institutions wer 
seen twice week 

Each patient } | blo if rinaly 
ind Wassermal test o1 cdmission Blo 
counts and urinalyses were done weekly 


ll patients its the Valley Forge Csener 
Hospital The tureomvcin-treated group 
Valley Forge received weeklh determination 


of prothrombin bleeding. and clotting times 


From a larger ip of liver function studi 

lone on most of the patient the follow 

were selected t measure the response 


treatment 


5 


(HE USE OF AUREOMYCIN IN HEPATIC DISEASE 4 
ts ‘Normal” Range measured in days. A plus sign after a figure 
on the charts indicates that this test was 
mM 1.0 mg. per 100 mil. or less 
bir still positive when the patient was . ast 
— 0 observed. The length of follow-up on patients 
— included in this report was 4 to 9 months; 
) I tl patients at the Hepatic and Metabolic Center 
are to be followed at 3 to 6 month intervals. 
lin Less than 14 in 24 hours Results. There was no appreciable 
terol 
2 difference in the clinical or laboratory 
hin response between patients re- 
rison ceived aureomycin and those who did 
not. The difference in the duration of 
positive liver function studies in the 
# the so-called normal range treated and control groups, as shown 
oa do - imply that re = in Tables 1, 2 and 3, is not statistically 
onse 0 jau nas ween ‘ 
bitrarily as the point from which occulation tests returned to normal in 
of abnormal hepatic function is the adult group at Valley Forge some- 
PABLE 1 DURATION IN DAYS OF ABNORMAL LIVER FUNCTION TESTS 
Group I 
} 
Bil / erated Total Pos Thymol Pos Ceph 
Ri bin am B ubin 7 ur I locculation Chol I loc. 
ru AURBOMYCIN 
\l 
MM ( 0 3 10 10 10 
| W 1] *10 *10 *10 
W 7 10 
( | \ 0 16 *33 4 33 4 *33 4 
Nl W *46 42 32 42 
Nl W 6 34 34 
( Nl ( 27 *27 + *27 *27 + 
S | W 11 35 19 19 35 
\W 7 25 *25 25 
| W 12 12 “12 *12 
Nl 
| M \W 10 ll *11- "13 
7.5 20 22 21+ 24+ 
W 18 
( NI W 5 7 
Nl W 0 *10 *10 *104 *10 
M W 5 20 14 14 14 
M W 14 *14- *14-4 *144 
10 A W 12 28 27 27 15 
M ( 20 *20 4 10 
1] M W 3 5 *26 4 *164 16 
7 Ik W 10 21 21 *214 0 
W 8 
W - - 
6 M W t 11 17 17 18 
7 5.4 13 194 194 11 


Indicates an abnormal test persisting at the time of the last determination. 
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TABLE 2. DURATION IN DAYS 
virH AUREOM) 
l 
l M \\ 20) 
M W 11 60 
M W 17 
( ( M W 11 
M 8 ) 
AY \W l 
) AY 4 
| \\ 4 
t Ml ) 2 
40) AY \\ 1] 
( AY W l2 
Is 2] \l \\ 1) 
\ 24 19 
l Nl 14 
19 AY 0 
M 14 0 
NI 0 67 
M \\ ) G4 
0 AY W 
| 0 M ( 12 20) 
| 0 AY 7 
\ 
Indic { st 


what sooner in those who had received 
the antibiotic, although this difference 
ilso is not statistically significant. The 
duration of positive liver function tests 
was greater in all adults than in chil- 
dren, in whom the illness was much 
milde 

\ureomycin caused only minor un- 
desirable side effects in these patients 
with acute infectious hepatitis who re- 
ceived a 10 day course of therapy. In 
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ABNORMAL LIVER FUNCTION TESTS 


I] 
I 
/ 
LOS 10 
0 
IS 25 
17 
] ( 
14 x 
1s 
tit 
GS 
14 
0 
tS 
(if QS | 
10 
10S 
{ 
17¢ 
1) 
i) 
14 IS Is 
65 ( 
19 0 


children, the antibiotic frequently ap 
peared responsible for nausea and 
vomiting. The following complaints 
attributed to aureomycin were ob 
served among. adult patients: loos« 
stools, especially during the first few 
days of therapy, anal itching and burn 
ing, and occasionally a metallic taste 
No dermal sensitivity was observed in 
this group. No significant alterations it 
blood counts, urinalyses, or in pro 
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PABLI DURATION IN DAYS OF ABNORMAL LIVER FUNCTION TESTS 
Group Ill 
kh 
ri Tota T/ Po Thy Pos Ceph 
R S Bilirul Tur Floceulation Chol. Flo 
\ | i\ 1 
\l \V ) 20 235 
13 0 0 0 
10 10 IS IS Is 
\ 1] It 2s 28 26 
13. 
\\ 12 22 ; 23 
AY | \W | 4 23 23 
\l \W 1} 26 "26 2.5 
1+ 10 "HO 19 
22 "24 "24 21 
\\ ) 24 11 
\ Is AY 
Indicates an abnorn ting at the time of the last determination 
thromb bleeding and clotting times . « OMparison ot the 3 groups has 
vere observed. shown no significant difference in the 


Summary and Conclusions. |. Aureo 
nvein was administered orally in doses 
2 or 4 om. daily for 6 or 10 davs 
groups of patients (37 individuals 


ill) with acute viral hepatitis with 
Control 


routine management w ithout 


CAaseCS received 


ureomvelmn 
2 ie duration of abnormal liver 
function was measured by an assem 
hepatic function tests pel 


it frequent intervals 


of bili- 


rubinuria. positive flocculation tests. 


average duration jaundice, 
or in the clinical picture of the acute 
and convalescent phase of the disease, 
between those receiving aureomvcin 
and the controls. 

!. The average duration of positive 
Hocculation tests and elevated thvmol 
turbidity was shorter in one treated 
group of adults than in the controls. 
Study of 


be necessary to evaluate this apparent 


a large) series of cases will 


difference 
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OF AUREOMYCIN IN HEPATIC DISEASE® 


IN ON EXPERIMENTAL DIETARY 


NECROSIS ° 


YORGY, NI 


JosePH STOKES, JR., M.D 
H. Smitru, M.D 
AND 


PENNSYLVANIA 


Departinent ot Pediatrics, School 
Department of Pathol Scho t Med 
the Institute tor Medical Resear 

AcuTE hepatic necrosis occurring i 
regularly in rats kept on a diet low 


in casein®* and with great regular 


on rations containing yeast as 


sole source of protein may be pre 


vented either by the addition of sul 
fur-containing amino acids (cvstine o1 
methionine to the basal diet 
equally well by supplements ot vita 
nin E! 

It is difficult to reconcile pure de 
ficiency as the possible cause of dietary 
he pati necrosis with the interchange 
ibility of different 


chemically as the 


such substances 
sulfur-containing 


imino acids and tocopherol in the pre- 


vention of hepatic necrosis. The as 
sumption has been made? that this 
interchangeability of cystine (methi 


onine) and tocopherol more probably 
results from an underlying detoxifving 
mechanism than from the supply of a 


deficient nutritional factor. Both vita 


* Supported in part by the Commission on 


lOovk il Board Preventive Medicine Division 
DD. ¢ und in part by a research grant (to H 
of the N tional Institutes of 


*° Preliminary report was given by P. G. 
dants, 1949 sponst red by the Josiah Macy, Jr 


. G.) from the Div 


Harry Goupsiarr, \f.D 


f Medicine, | rsity f Pennsylvania, and 


min E and the sulfur-containing amino 


icids are known detoxifving agents 


which mav counteract the noxious et 


fect of hepatotoxic and related sub 
stances. In the case of dietary hepatic 
necrosis such toxic substances 


“the 
under the 


Way 


originate intermediary metab 


olism o1 


influence of the 
intestinal flora, particularly in the 
large intestine 

rhe predominant occurrence of the 
pathologic changes in the left half of 
the liver of 


hepatic hecrosis 


rats dying from dietary 
was first suggested 
as being related to the 
dual blood supply of the liver. Blood 
right half of the 
portal circulation drains 
trom the small 
whereas the left half. of 
celves ts portal blood chiefly from the 


by Himsworth 


supplying the liver 


through the 


mainly intestine 


the liver 


stomach spleen and large intestine 


Food constituents, such as sulfur-con 
Liver Diseases of the Armed Forces Epidemio 
, Office of the Surgeon General, Washington 
ion ot Rese ir¢ h Grants and 
Ith, | 
it the Fourth Conferenc« 
Foundation. 


on Biological Antioxi 


y Under special experimental conditions only vitamin E proved to be effective in the pr 


vention of acute diffuse he patic necrosis!0.14 
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taining amino acids and vitamin E 
when ingested are absorbed from the 
small intestine and therefore 
exert their protective effect on the 
right half of the liver, as postulated by 
Himsworth®. On the other hand, if 
toxic” substances are absorbed from 
the large intestine, perhaps as products 
of the intestinal flora, it is to be ex- 


pected that the “left liver” would show 
more distinct pathologic changes than 
the right liver. Thus, toxic etiology 
would be consistent with the pre- 


dominance of necrosis in the left half 
of the liver. 
Paralle with these experimental 


studies clinical observations were Cal 


ried out with respect to the possible 
effect of aureomycin on viral hepatitis. 
From these observations on hepatitis 
ind on hepatic coma of varving eti- 


ology it became evident that aureomvy- 
not act on the hepatitis virus 
per se and the therapeutic results 
might have resulted from an indirect 
nechanism via an inhibitory effect on 
the intestinal flora. The assumption 
vas made by one of us |.S that an 
ujured liver, such as one injured by 
hepatitis virus, 1s unable to cope with 
thbsorbed toxic metabolites of the in- 
testinal flora, and that this increases 
the hepatic damage 

In the light of these considerations 
based on clinical observations as well 
is on the interpretation of findings in 
lietary experimental hepatic necrosis, 
the question arose as to whether aureo- 
vein might also be beneficial in rats 
ept on the basal necrogenic diet with- 
ut supplements of protective 


tances, such as evstine or tocopherol. 


Experiments. As in our previous experi 


ents!.6, the following “necrogenic’ experi- 
ntal diet was used: Yeast (British tvpe 
rs veast®) 18; corn starch, 79: salt 
ire USP II), 3. Peanut oil, 0.5 ml 


liver oil, 2 drops, were added to 


D.C.L. Vitamin B, veast” from Distillers Corporation, Ltd., Glasgow C,, Great Britain, 
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§ gm. of the dry mixture just before feeding. 
Further, all animals received daily supple- 
ments of 20 micrograms of thiamine, 25 


meg. of riboflavin, 20 meg. of pyridoxine 


ind meg 
solved together in 1 ml. of water. Rats were 


of calcium pantothenate dis- 


of the Sprague Dawley strain, males, with 
in average weight of 1388 gm 

One sub-group of 20 rats with an aver 
we weight of 135 gm. received the basal 


experimental diet. A second sub-group of 


22 rats with an average weight of 142 gm 


was fed the same basal diet with a daily 
supplement of 0.1 gm. of aureomycin added 
to the diet-mixture. All rats were kept in 


single cages with raised wide-meshed 


screen bottoms The daily food intake was 


measure d 


Results. The results obtained clearly 
demonstrate (Fig. 1) that aureomycin 
exerted a statistically significant pro- 
tective effect on rats maintained on 
the usual necrogenic veast diet. At the 
end of 170 days 1S of 20 animals in 
the control group not receiving aureo- 
mvcin had died from acute massive 
hepatic necrosis, and death began to 
occur at 105 davs. It is of interest and 
probably — of significance that in the 
group of animals receiving aureomycin 
the protection exerted by aureomvcin 
was mainly of a delaving nature. After 
160 days, rats of the “aureomycin 
group” began to die of typical mas- 
sive necrosis, recognizable grossly at 
autopsy, and confirmed by microscopic 
examination. Nevertheless, even at the 
termination of the experiment, after 
200 days, the number of surviving rats 
was definitely higher in the group of 
animals receiving aureomycin than in 
the control group. In the control group 
only 2 rats survived the total length 
of the experimental period (200 days). 
while 11 rats of the original 22 in the 
aureomycin group were alive after 200 
days. All surviving rats were killed at 
the end of the experiment and showed 
normal livers at autopsy. Further, it 
should be pointed out that in 8 out of 
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11 animals in the control group which 
atter 150 the 
experiment, the left lobe of the liver 


clied davs or more oft 


showed old sears, in addition to fresh 
necrotic lesions. Necrosis was present 
in all these 11 animals and not always 
restricted to the left lobe. No “ 
rats of th 
group which died before the 150th ex 


scarring 


was seen in any control 


I Survival rate t rats t bas 
in. Figures in par I S t 
= 
da 
= 
4 
> 
a 
x 
~ 


Fic. 2.—Weight changes throughout the experiment in the groups of anit als with o1 


out aureomycin Che fi: 


groups at the indicated time. 


ures in parentheses represent the nu 


SMITH, GOLDBI 
perimental day or in any rats of the 
aureomyein group. “Scarring” indicates aul 
i previous attack of necrosis. Thus, it ol 
may be postulated that in the control the 
group, a large number of rats must pel 
have recovered from necrosis of the UTNE 
liver some time in the early phase of the chi 
experiment ind succumbed later to a tal 
recurrent attack of the same diseas« Cill 
Wwe 
Cll 
fo] 
\ 
pe 
el 
Wi 
] 
ra 
fi 
«i 
t] 
( 
\ 
AUREOMYCIN 
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ber of rats in the respective 
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Animals fed the basal diet without 
aureomycin showed a marked decline 
ot the 
the first 4 weeks of the experimental 


average weight curve during 
period with consecutive slight increase 


later stabilization of weight 
changes. In contrast, animals main- 
tained on the basal diet and aureomy- 

n exhibited a steadily rising average 
weight curve from the start up to the 


end of the 12th experimental week. 


followed by stable and later declining 
weights toward the 24th ex- 
peri ntal week Fig. 2). The differ- 


manifested by 


iVerade 
ences, as average 
weight changes in the 2 experimental 
groups of animals, were statistically 
guificant up to the 20th experimental 
veek. The small number of surviving 
rats in the control groups bevond the 
first 20 experimental weeks precludes 

satisfactory statistical analysis for 


these experimental periods.°® 


PrABLE 1 


The average weight changes regis- 
tered in the various 4 week periods 
mav be compared with the correspond- 
ing food intakes during the same ex- 
perimy ntal periods. 


It 


the aureomycin 


s apparent that in general rats of 
groups consumed 
slightly more food than the animals of 
the control group. However, it should 
be pointed out that during the first 8, 
and especially during the first 4 weeks, 
the differences in food intake cannot 


explain the markedly divergent weight 
9 


curves observed in the 2 groups of 


inimals 


The beneficial effect of aureomycin 


on the prevention of dietary hepatic 
necrosis is reminiscent of similar ef- 
sulfur-containing 
amino acids or vitamin E. Aureomycin 
used for the present experiments was 
analyzed for sulfur and for vitamin E 
activity with completely negative re- 
sults. Sulfur was determined chem- 
Vitamin E activity was ex- 
amined by the “hemolysis test”®:!*. The 
red blood cells of rats kept on the 


fects exerted bv 


ically. 


basal veast diet, washed and sus- 
pended in buffered saline solution, may 
be hemolyzed by minute amounts of 
dialuric acid, indicating vitamin E de- 
v, at least with regard to the 
red blood cells. A supplement of aure- 


ficiency 


omvcin to the diet deficient in vitamin 
effect on this 
special fragility of the red blood cells, 


E was without any 


and, in consequence, on the underly- 
ing vitamin E deficiency. 
Rats treated with aureomycin, re- 


WEIGHT CHANGES COMPARED TO FOOD INTAKE 


1 17-20 91-9 25 


28 7.60.18 8$.0+0.18 7 5+0.14 8 0+0.20 
Os 06 220 07 06 8.220 12 


gardless of whether they died from 
acute hepatic necrosis, or were killed 
in the absence of hepatic injury, at 
the end of the experiment, showed at 
autopsy a greatly dilated cecum and 
ascending colon. Similar findings were 
reported in germ-free animals by the 
group working at the University of 
Notre Dame!*. Their occurrence under 
the influence of aureomycin may pos- 
sibly be linked with the antibacterial 
effect of aureomycin on the intestinal 
flora. 

Discussion. The prevention of mas- 
sive hepatic necrosis in some rats, and 
the delayed production in others, un- 


° Growth-promotion by aureomycin has also been observed in independent studies by 
E. L. R. Stokstad and T. H. Jukes (Personal communication, pub. in press). 
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der the influence of aureomycin, raise 
several problems. The paramount ques 
tion pertains to the site of action of 
aureomycin. Does aureomycin exert a 
direct chemical effect on the liver, or 
does it act as an antibiotic agent, by 
suppressing an infectious process in 
the liver or by exerting its antibacterial 
effect on the intestinal flora? 

In the past, intensive studies have 
revealed no indication of an underly- 
ing infection as the direct cause of 
SO called dietary hepatic hnecrosis* 
Furthermore, it is difficult to reconcile 
the beneficial effect of sulfur-contain 
ing amino acids or vitamin E with an 
infectious etiology of massive hepatic 
necrosis. Thus the choice seems to be 
between the direct metabolic effect of 
aureomycin on the liver and its anti 
biotic effect on the intestinal Hora. Cir 
cumstantial evidence seems to favor 
the latter mechanism. It is a_ well 
established fact that aureomvein in 
hibits the intestinal flora, in particular 
The greatly 
distended cecum and colon in the ani- 


the coliform organisms! 


mals treated with aureomycin present 
a parallel picture to that seen in ani 
mals!* free of all microorganisms 

The fact that the protective effect of 
aureomycin on experimental hepatic 
necrosis appears to be not as perma 
nent as that of the sulfur-containing 
tallies 
especially well with the assumption 


amino acids or of vitamin E 


that it is mediated through the intes 
tinal flora. If aureomvein acts through 
suppression of the intestinal flora. in 
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particular of the coliform organisms, 
and by this action prevents the forma- 
tion of bacterial metabolites, with 
which the liver in the absence of vita- 
min E or of sulfur-containing amino 
acids is unable to cope, it is to be ex 
pected that such effect will slowly 
wear off and then organisms may ap 
pear in the intestinal flora which are 
resistant to aureomvycin 

If the role of aureomvcin is not 
specific, other satisfactory methods 
leading to similar changes in the in 
testinal flora should be equally effec 
tive 

The possibility exists that aureomy 
cin may contain specific liver 
protecting compound different from 
sulfur-containing amino acids or vita 
min E. The veast ration is free from 
vitamin B In view of this fact the 
effect of vitamin B,.o (in doses of 1 
per dav) in the prevention of hepatic 
necrosis was investigated, with nega 


tive result 


Summary. Aureomycin when added 
to a necrog nic veast diet, has a sig 
nificant beneficial effect on the preven- 
tion of experimental hepatic necrosis 
in rats. The issumption is made that 
aureomycin might act through the sup 
pression of the intestinal flora. In the 
absence of  sulfur-containing amino 
acids or of vitamin E as detoxifying 
agents, the products of uninhibited in 
testinal flora may be responsible for 
dietary 


experimental acute hepatic 


necrosis 


REFERENCES 


l Gyorgy, P.: Biological Antioxidants Trans 3d Confer New York Josiah Macy, Jr 


Foundation, p. 71, 1948 

2. Gyérgy, P., and Goldblatt, H.: J. Exp 
3. Idem: Tbid., 75, 355, 1942. 

1. Idem: Ibid., 89, 245, 1949 

Gyorgy, P., and Rose, C. S.: Proc. Sox 


Med.. 70. 185. 1989 


Iixp Biol. and Med., in press. 
6. Gyorgy, P., Rose, C. S., Tomarelli, R. M., and Goldblatt, H.: To be published 
Himsworth, H. P.: T he | ive r and its Dise ases, Oxford. Blac kwell & Co 


, Ltd., 1947. 


| 

4 


USE OF AUREOMYCIN IN HEPATIC DISEASI 


S. Himsworth, H. P., and Glynn, L. E.: Clin. Sci., 5, 133, 1944 
). Himsworth, H. P., and Lindan, O.: Nature, 163, 30, 1949 
10. Hock, A., and Fink, H.: Zeit. physiol. Chem., 279, 187, 1945 
ll. Hove, E. L., Copeland, D. H., and Salmon, W. D.: Proc. Fed. Am. Soc. Exp. Biol., 8, 


86. 1949 


12. Revyniers, J. A.: Personal communication 

13. Rose, C. $., and Gyérgy, P.: Proc. Fed. Am. Soc., Exp. Biol., 8, 244, 1949. 

14. Shorov. V. M.. Jav. A. R., and Watson, C. J.: Proc. Central Soc. Clin. Res., 22, 70, 1949 
15. Schwarz, K.: Zeit physiol. Chem., 281, 101, 109, 1944 

16. Idem: Ibid., 283, 186, 1945 


mis 
Ma 
vith 
ita 
Ino 
ex 
ap 
Are 
ot 
rds 
Cl 
TH) 
ra | 
= 
if 

d 

IS | 
it 

) 

() 


HYDROPS OF THE FETUS: A MANIFESTATION OF SHOCK® 


By PETER GRUENWALD, M.D 


Hanotp W. MAYBEeRGER, 


} | ( \M 
h ( H 1 ¢ 
S 
\ RECENT study ot autops' findings patl 
ts suggested that shock te 
by or associated with anoxia 
ire juently OCCLTS thi newborn 
With this in mind. the question arose Dblendor wit t of | 
shock might manifest itself under Ided t] 
conditions peculiar to intrauterine sub 
fe. One manner in which the existence 
f the placental circulation might ediatr rot pert utet 
Huence the course of events sugge sted \\ CN] l t] | I tet 
itself as follows: it has been accepted ted | { rl I 
ipillary walls art damaged and the it +] 
perme ibility is increased. This results fet thy t ntact ut wall. TI 
in loss of fluid from the circulating Is t Ussue | 
f fetal } tO fetuses of tl] 
blood to the tissue spaces with hemo 
meentration and edema The de f 
vree of edema _ thus produced in the r wit] r 
adult. is limited bv the amount of ncision Ww ul ly 
Huid which can leave the blood stream in ra pt 
In the case of the fetus. however. an 
Huid lost from the blood stream may Onl ' 7 iat. 1 aft 
ay replaced immediately by the practi »4 | rs All fetuse 
ly unlimited reservoir of fluid of the — were we phot hed, and the 
maternal organism, available by wav of 
the placenta. Consequently, much mor 
Huid can le ive the fetal circulation and { tl rt. | ] r. kid ly ] 
lead to excessive edema hvdrops nist 1 pl ta w 
The following experiments were de perec | 
signed to test this hypothesis 
Moot " ntrap rendered useless by o1 of the follow 
ing factors: One was the attempt o 
t N t | kl S N | 
t f R ( vs} the Nat 
S Health, U. S. Public Health S 
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the mother to eat and thus mutilate 
the aborted fetuses if they were not 
immediately removed from the cage. 
The other factor was the advanced 
ige of several litters. These fetuses 
received relatively less muscle pulp 
since not more than 1 cc. was ever 
given. They were aborted soon after 
the injection and their relatively dense 
tissues and well developed fur made 
the recognition of moderate edema 
mpossible. Thus, fetuses weighing 60 


om. or more proved to be unsuitable. 


Further they are not strictly com- 


nore 


parable with human or most other 
mammalian fetuses, being considerably 
more mature 

The suitable experiments are listed 
Table | 
d with muscle pulp and 14 con- 
trols. All 
showed definite edema 


>). The 


not s 


in Ten litters vielded 17 fetuses 
fetuses injected intraperitone- 
to 
ir skin was tense and shinv and 


how the usual wrinkles 


Figs. | 
Edema was most conspicuous 


skin of the neck 


In 3 instances in which 


und 
the 


region 
and ) 
myection 


the result 
In one instance ( Litter 7 


intramuscularly was incon- 


is no appreciable edema. In the other 


PABLE 1. SUMMARY 

usele 

and Charcoal* 

1) 
eight 

/ ar eritone 
Is 14 0 
12 2+ 0 
14 0 

14 ] 
25 2 0 
( 1) 9 
20 
12 94 0 
5 0 
10 Ss 1+ 
14 3 
These columns show the number of fetuses treated 


of edema 


inadvertently had been made 


there 
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two instances (Litters 4 and 10) intra- 
muscular injection produced less edema 
than did intraperitoneal administration 
litter In 
instances material 


mates (Fig. 3). these 3 
the 


cumulated as a solid mass in a small 


in 
injected ac- 
area, and probably was not as readily 
absorbed as that reaching the peri- 
toneal cavity. None of the injected or 
uninjected controls were edematous. 
Discussion. Inasmuch as the experi- 
ments were limited to a period of 24 
hours or less, the results are regarded 
as significant and support the present 
hypothesis that severe edema of the 
be 


These experiments are not intended to 


fetus may a manifestation of shock. 
prove that this is true in every instance 
of hydrops or neonatal edema. 

Since most of the cases of hvdrops 
of the fetus are due to isoimmunization 
of the fetal blood 


factors, the cause—if not the mechanism 


mother by group 

in these instances is now generally 
known. Most of the varied theories con- 
cerning the nature of hydrops were 
proposed before this knowledge was 
available. At that time, various authors 
proposed or supported, among others. 
the following theories of the cause of 


hvdrops: fetal or maternal disease of 


OF EXPERIMENTS 
(Controls* 

and valine not 
ila hareoal injected 

0 0 3 

0 2 

0 

() l 0 

0 1- 0 

0) 2 - 0 

0 2 0 

l 0 0 

] 0 0 

() | 0 

2 7 ) 

Beside the figure and signs indicate the 


legree 
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The effect of injected muscle pulp on guinea pig embryos. An uninjected control 
right) from Litter 2 


(left) and an intraperitoneally injected fetus 2 

Litter 6. The 2 embryos to the left were injected with saline, the 2 to the right with 
muscle pulp, all intraperitoneally 

Fic. 3. Litter 10. The control injected with saline on the left. On the right after intra 

peritoneal injection with muscle pulp. In the middle, after inadvertent injection of muscle 

pulp intramuscularly. All embryos which received musclk pulp, are edematous. In Litter 10, 

the one injected intramuscularly is less edematous than that injected intraperitoneally 
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including renal 
hormonal inbalance related to 
follicular hormone? 


Varlous 
clisease: 


gonadotropic hor- 


mone hyperinsulinism'’, or mal- 
formations of the pituitary'’:'*; the 
action of toxic substances including 
histamine on fetal 

a primary abnormality of the 


placenta producing anoxia or increased 


resistance in its 


inoxia due to anemia® or from other 


edema*; a func- 
the fetal 


hy poproteinemia due to 


causes 


angioneurotic 


tional immaturity of organ- 


liver 


damage"'*; or various malformations 


which are known to be occasionally as- 


sociated with hydrops* 


8,16,19,20. Anaphy 


laxis was suggested by Darrow’ betore 


the 


occurrence of isoimmunization was 


known. Of particular interest in con- 
nection with our present theory are 
the su ggestions that anoxia and various 


poisons which also damage the capillar- 
are responsible for hydrops. Their 
action may be similar to that produce ‘d 
in our experimental animals by muscle 
specifically mentioned 
which he thought to be 
cause of hydrops, is a shock poison. 


ICS 


pulp Busch? 


that histamine 
the 

\t present it is known that the major- 
itv of cases of hydrops occur with iso- 
immunization, and that a smaller group 
history of blood 
group incompatibility between mother 


exists in which no 


ind fetus can be demonstrated. The 
latter group is characterized by the 
ibsence of extramedullary areas of 


erythropoiesis or an enlarged spleen". 
No explanation has been offered for this 
group. In the light of the present ex- 
perimental results one may interpret 
the first-mentioned group as due to a 
reaction similar to anaphylactic shock, 
ind the second group as comprising 
cases in which shock occurred due to 
causes. In addition to 
hydrops proper, edema is often found 
with erythroblastosis. The 
success of Jacobi, Litvak and Gruber! 
in treating this edema with serum al- 


miscellaneous 


in intants 
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bumin may be due to the control of 
shock. To these cases of outright hy- 
drops and edematous erythroblastotics 
might be added a large number of new- 
born infants with marked edema which 
is not sufficiently conspicuous to be 
‘alled hydrops. These edematous in- 
fants constitute 2 types, namely pre- 
infants born near term 
who are in poor condition and usually 
asphyxiated. Edema of prematures has 
by Smith and _associ- 
ates?!.22 appears to be due to 
regulation of proteins in 


matures, and 


been 
and 
inadequate 


the blood, and electrolytes in the body 
fluids. This is not related to the mech- 
anism operating in shock, but the 


two may be superimposed. It is of 
interest in this. connection that the 
smallest of our experimental fetuses 
had_ the conspicuous edema 
(Fig. 3). 

Asphyxiated infants are often unduly 
edematous, and it is conceivable that 
of the instances of non-erythro- 
blastotic hydrops owe their origin to 
prolonged intrauterine anoxia. This 
cannot be proved at the present time. 
The close relationship of anoxia and 
shock has stressed with regard 
to man and animals in general" er 
infants in particular’. 

Since it is extremely difficult to recog- 
nize shock in a newborn infant, the 
presence of marked edema may be one 
of a few suggestive signs. It should be 
kept in mind that owing to the peculiar 
circumstances of intrauterine life the 
excess of tissue fluid may be consider- 
ably greater in those instances than in 
adults who are in shock. This means 
that edematous newborn infants are 
particularly in need of substances 
which will remain in the circulation 
and perhaps even draw fluid from the 
tissue spaces. The more readily diffusi- 
ble agents might themselves reach the 
tissue fluids and thereby help increase 
the edema. On this basis it is suggested 
that blood or blood fractions, or col- 


most 


some 


been 


newborn 
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loidal substitutes be given intravenous- 
ly rather than salt solutions. It remains 
to be seen whether this knowledge will 


be beneficial in the 


treatment of an 
occasional case of hydrops born alive 
The present  experi- 
in which a standard method for 


Conclusions. 
ments 
the experimental production of shock 
was adapted for guinea pig fetuses 


suggest that hydrops of the fetus is a 
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mother and leading to hydrops or to 
less conspicuous edema is most com 
monly due to a reaction similar to 
anaphylactic shock. Other instances are 
probably due to various other agents 
producing shock, among them anoxia 
This does not exclude the existence of 
a third group in which factors unrelated 


to shock, ¢ 


circulatory system produce hydrops 


malformations of the 


manifestation of shock. The presump Suggestions for the treatment ot 


tive mechanism is discussed. edema of the newborn. and perhaps 


It is assumed that in man fetal shock hydrops are made on the basis of the 


caused by isoimmunization of the present hypothesis 
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THE TREATMENT OF PNEUMOCOCCIC PNEUMONIA WITH LARGE 
ents DOSES OF REPOSITORY PENICILLIN COMPARED 
Xa WITH LOWER DOSES OF PENICILLIN: 
ae A STUDY OF 686 PATIENTS 
the 
By Harry F. Dow M.D. 
' CLINICAL PROFESSOR OF MEDICINI 
ol 
aps H. Lepper, M.D. 
the ASSOCIATE IN MEDICINI 
AND 
Harotp L. Hirsu, M.D 
WASHINGTON, D. ¢ 
rom the George Washington and Georgetown University Medical Divisions 
Gallinger Municipal Hospital, and the Departments of Medicine, 
Georgetown and George Washington Universities 
\LrnHoucH the efficacy of penicillin treated by any of the aforementioned 
in the pneumonias caused by pneu- methods still die, we decided to try 
mococci is a well-established fact, there large doses of the repository prepara- 
is nO unanimity of opinion regarding — tion. 
the timal dose whic em- 
Lich sho ld be Material. Accordingly, we administered 
ploy d. Tillett and his associates’? ree- 600,000 units of penicillin in oil and beeswax 
ommended frequent intramuscular in- twice a day to 238 patients, and 600,000 units 
jections omitting the night doses. Other — of procaine penic illin in oil twice a day to 45 
early investigators®*" used repeated patients, with typed pneumococcic pneumonia 
; ig aN thr ‘| ttl In the present paper, the results of treatment 
in War IONS in these 283 patients (designated as the “large 
entire 24-hour period. Later, penicillin dos. group”) are compared with the results 
was given orally although still at 3- obtained in 403 patients treated by us with 
hour intervals**. Recently. compar- other dosage forms of penicillin which pro- 
( . . duce lower blood concentrations (designated 
ible results were obtained when 1 o1 


2 daily injections of aqueous penicillin 


were 13.14 Since the minimum 
concentrations of penicillin in the blood 
following the injections of 300,000 units 
of penicillin in oil and beeswax (POB) 
or procaine penicillin in oil (PPO) 
once a day are at least as good as those 
obtained with total daily doses of 300,- 
000 units of aqueous penicillin regard- 
less of the intervals at which the injec- 
tions are given, repository injections of 
POB or PPO are now used extensively 
in the treatment of this disease’). Be- 
cause a certain proportion of the pa- 
tients with pheumococcic pneumonia 


given 


as the “small-dose group”). Among the latter, 
236 were treated with intramuscular injections 
of penicillin at 3-hour intervals. In most cases 
was 15,000 units, but in occasional 
was 25,000, 50,000, or 100,000 
units. Oral penicillin was given to 99 patients 
in doses of 80,000 or 100,000 units every 3 
hours. Sixty-eight patients were given 300,000 
units of procaine penicillin in oil with alumi- 
num monostearate intramuscularly. Four of 
these patients received 2 injections 2 or 3 days 
apart. The remainder were given a single dose. 

At least 1 specimen of sputum and blood 
was obtained from each patient for culture 
and typing. One or more roentgenograms of 
the chest were taken. If, upon the basis of the 
history, physical examination, and roentgeno- 
grams, the patient was thought to have 
pneumonia and a type of pneumococcus was 


(17) 


Cal h dose 


instances, it 


l to 


IS DOWLING, LEPPER, HIRSH! TRI 


lood the 


tient was included among thx patients herein 


ybtained from th sputum or b pa 


ré porte d 


rhe patients in the large-dose group wer 
treated in the past 2 vears, whereas those in 
the small-dose group were treated over th 
past 4 vears. Other than this, no selection 
was practiced. The patients on an entire ward 
were given one or the other preparation of 
penicillin for several months without any 


ilteration 
Results. In Table 1 are presented the 
results of treatment according to the 


ty pe of pnheumococcus and the presence 


rABLE 1 RESULTS OF TREATMENT 
ACCORDING TO TYPI 
Patients 7 th Lar 
f Repository Per 
POB & PPO 
P Ba 
Pnenu \ D \ 
l 
19 0 
23 
1\ 
\ 0 0 
VI ) 0 
VII 17 
Vill 23 
Higher Types 109 ) 12 
All Types 283 14 16 
5.05 ] 


of bacteremia. It will be seen that the 
proportion of patients affected by each 
type of pneumococcus was approxi- 
mately the same in each of the 2 treat- 
ment groups. The case fatality rates in 
the 
repository 


2 groups (5% in the large-dose. 
penicillin group and 5.4% 
among the patients treated with smaller 
doses of penicillin) were practically 
identical. 

Bacteremia was present in 46 patients 
(16%) in the large-dose group and in 
59 patients (14%) the 


in small-dose 


ATMEN'T 


OF PNEUMOCOCCIC PNEUMONIA 


group. The fatality rates for the vacte 


remic patients im the groups were 
verv similar (13% and 10.2% 
The distribution of the patients in 


Table 2 


was quite similar. Forty-seven pel cent 


9 
the 2 groups according to age 


of the patients in the large-dose group 


were over 40 vears of age and the 
fatality rate in this group was 8%. In 
the small-dose group 43% of the pa 
tients were over 40 vears of age. The 


fatality rate in this group was LO% 


OF PNEUMOCOCCIC PNEUMONIA 
OF PNEUMOCOCCHUS 
eD 
Patients 1 . 
dD Per 
P } 
\ D \ D 
] 0 
0 4 ( 
) 
{ 7 0) 
0 ( ] 0 
l ) | 12 0 
28 
» 4 10 


The incidence of diseases associated 
with the pneumonia was approximately 
the same the 
Table Death occurred as frequently 


among the patients in the large-dose 


in 2 treatment 


groups 


>}. 


group with complicating diseases as in 
the small-dose group. 

The complications arising from the 
pneumonia are shown in Table 4. They 
to approximately — the 
in both Death 


occurred in ] patient with empyema in 


were present 


same degree groups. 


the “small-dose group” and in ] patient 


== 
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ABLE 2. RESULTS OF TREATMENT OF PNEUMOCOCCIC PNEUMONIA 


re ACCORDING TO AGE OF PATIENTS 
Patients Treated with Large Dos Patients Treated with Smaller 
7 of Repository Penicillin Doses of Penicillin 
POB & PPO 
nit Vo. of Vo Vo. of Vo 
OL Patients Died Patients Died 
Under 21 2] 0 
21-50 | 0 
65 4 110 
$1 50 65 9] 2 
i¢ 61 > 27 6 
Over 70 l 233 
Age unknown 0 
Potal 28 14 22 
5.0 9.40 
PrABLI DISEASES ASSOCIATED WITH PNEUMOCOCCIC PNEUMONIA AND THE 
RESULTS OF TREATMENT WITH PENICILLIN 
Patients Treated with Large Dose 
f Repository Pe n 7 Patients Treated with Smaller 
POB & PPO Doses of Penicillin 
! / D ‘ Vo of Vi Vo of No 
Patient Dir Patients Died 
\ \lcoholisn 22 32 
Heart Disease’ 18 7 
Pregnancy 5 0 3 0 
ron | Asthma 6 0 6 0 
Hemiplegia 8 3 2 
Pulmonary Tuberculosis 2 0 0 0 
Br hiectasis & Purulent 
hitis 4 7 
s Mellity ? 0 ) 
SIS 4 l 
( estive Heart Failure 
Uremia 0 0 
Potals 61 l2 76 15 
20 20, 
Congestive Heart Failure or Auricular Fibrillation 
d 
\ 


TABLE 4.0 COMPLICATIONS OF PNEUMOCOCCIC PNEUMONIA AND THE RESULTS 
S OF TREATMENT WITH PENICILLIN 
Patients Treated with Large Doss 


of Re pository P nici Patients Treated with Smaller 


POB & PPO Doses of Penicillin 


Complication Vo. of Vo Vo. of No 
ri Patients Died Patients Died 
\ Delaved Resolution 10 0 17 0 
Pleural Effusion 5 l 6 0 
h spre d to Another Lobe l 0 0 0 
n Potals 1s 2 26 l 


it 
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with 


and ] 
the 


with empyema patient 


pleural effusion in “large-dose 
group . 
Discussion. When an effective ther- 


apeutic agent such as penicillin is 
available for the treatment of a disease 
as common. as 


pneumococcic pneu 


monia, it becomes important to find 
out whether any dosage regimen will 
cause a further depression of the case- 
fatality that 


achieved with the doses routinely used 


rate below already 
This is what we have attempted to do 
by treating 283 patients with 600,000 
units of repository penicillin at 12-hour 
intervals. The fatality rate was almost 
that 


patients treated with the more common 


the same as obtained by us in 
penicillin dosage-regimens and the dif- 


ference observed was not. statistically 
significant. 

In the search for an explanation of 
these unexpected findings, 2 possibili- 
ties appear likely. The most obvious ex- 
planation is that we have lowered the 
fatality 


pneumonia to an irreducible minimum 


Case rate in 


pneumococci 
bevond which it cannot go because of 
factors upon which the antibiotics can 
not operate. Among the 14 patients who 
died after treatment with 600,000 units 
of repository penicillin at 12 hour inter 
vals. 10 


Among 


vears of 
admitted 
acute alcoholism and pneumonia, 3 had 


were over 40 


age 
these. 2. were with 
hemiplegia and developed pneumonia 
asa complication 2 had heart disease 


had 


lithiasis 


| had cirrhosis of the liver. and 


prostatic hypertrophy. renal 
and uremia. The | patient without an 
vear old 
colored woman who was admitted on 
the 7th dav of the disease and who had 


pneumococcic arthritis as well as pneu- 


associated disease was a 42 


monia on admission. 
the 4 


below 41 years of age, 1 was admitted 


Among patients who were 


with acute alcoholism and pneumonia, 


| had rheumatic heart disease upon 
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which a bacterial endocarditis had been 
engrafted before admission, and 1 had 
pneumococci endocarditis, arthritis, and 
meningitis on admission. The 4th pa 
tient, who had 
was admitted moribund and died a few 
600,000 


nours 


no associated disease 
after a single dose of 
units of POB. 

Among the patients in the small-dos« 
series who were 41 years of age and 
over and who died, 7 had congestive 
heart failure, 2 had hemiplegia and | 


had 


hypertension 


each acute alcoholism, essential 


uremia and purulent 
bronchitis with lung abscess. Four pa 
tients died after the 


first dose ot p nicillin had been admin 


within 24 hours 
istered. Of the remaining 2 patients 
1 was SO vears old and the other was a 
63 vear old man with hypertension and 
diabetes mellitus 

Four patients died among the pa 
tients under 41 vears of age in the 
small-dose group. One had congestive 
heart failure 
nephritis with uremia. One had diabetic 
The 2 remaining patients 
died 8 and 15 hours after the first dose 


ot penicillin was administered. 


and chronic glomerulo- 


acidosis. 


that 7 
patients in the low-dose group died 


It mav be of significance 
within 24 hours of admission, whereas 
only one patient in the repository peni 
cillin group died during this period 


although this difference may have been 


due merely to the fact that a larger 
number of moribund patients were 
included in the low-dose group. Th 


question under consideration is whether 
any of the patients who died could 
have been saved by the employment of 
any dose of penicillin no matter how 
large. Or even if an increased dose of 
penicillin would have resulted in 1 or 
deaths, the 


not be demonstrated even by the finest 


2 fewer difference could 


of statistical methods unless a much 


larger number of patients had been 


included in each series. 


] 


larg doses of repository 
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ANALYSIS OF CASES IN WHICH DEATH OCCURRED 


High-Dose Re po ilory Low-Dose Penicillin 


Patient Patient 
under 41 yl y 


PABLE 5 
ip 

\ Alcoholism 
Hemiplegia 
Heart Disease 
ential H pertension 
Diabetic Acidosis 
Purulent Bronchitis and Lung Abscess 
( plications of Pneumonia Present 

’ ssion 
Died within 24 hour 

Potals Omitting duplic ilions 


Another possible explanation of the 
results obtained, concerning which it is 
interesting to speculate is that the 
penicillin 
vhich we used, while assuring minimal 
peni illin concentrations, in practically 
very case, of O.OS unit per ce.', actu- 


ily did not produce Very high peak 


concentrations suc h as would have been 


ittained with 1.000.000 units of peni- 
for instance’. There are at pres- 
ent a number of proponents of the 
theory that high-peak concentrations ot 
penicillin in the blood are more impor- 
tant than constant levels. If this theory 
s entertained, it would seem reason- 
ible to try large doses of aqueous peni- 
illin at infrequent intervals in pneu- 
determine 
whether the fatality rate could be de- 


pressed below 54% 


mococcik 


pneumonia to 


Summary and Conclusion. 1. We 
have treated 686 patients with typed 


Penicillin (rroup Group 


Patients Patients 
under 41 yrs 


years & orer ycars & over 
2 
4 
l 2 7 
| 
] 
l 
l 
l 
| 2 
l 
10 Is 


pheumococcic pneumonia with peni- 
cillin, among whom 36 (5.2%) died. 

2. The case fatality rate among 253 
patients treated with 600,000 units of 
penicillin in oil and beeswax or 600,000 
units of procaine penicillin in oil twice 
a dav was 5%, as compared with a case 
fatality rate of 5.4% among 403 patients 
to whom penicillin was administered 
intramuscularly or orally in doses which 
produced lower average blood concen- 
trations. 

The fatality rates in bacteremic pa- 
tients, in patients with complicating 
diseases, and among patients in the 
different age groups were comparable 
for the 2 series. 

}. It is concluded that the administra- 
tion of 600.000 units of repository peni- 
cillin twice a dav in pneumococcic 
pneumonia vields results practically 
identical to the more commonly em- 
ploved dosage forms. 


\\ vish to thank Drs. Jav A. Robinson, William W. Zeller, Thomas E. Stone, and Walter 


I for assistance in the clinical management of thes« patients. 
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From Department of Functional Medicine 


fue appearance of any chemical 


compound on the medical horizon 
bring about 


manv sufferers of the com- 


which might in 
relief to the 


mon sy mptom, 


any Wi ay 


“anxiety, is of more 
than passing interest to the physician. 
Within recent months the reports from 


such investigators as Gammon and 
Churchill®, Schlesinger, Drew and 
Wood“. Schlesinger® Hunter and 


Waterfall! 


gations of 


_ as well as the older investi- 
Berger*, Bradley', Stephen 
Chandy®, Schlon and and 
= rs on the compound 3- ir toloxy- 
“Tolserol” has led 
people to the 
that there may be a new approach to 
the treatment. of 
of the 
ing anxiety as at least one of its symp- 
toms 

We have long been concerned with 
the problem of anxiety, both from the 
research and treatment points of view. 
Anxiety 


and 


2-propanediol | 
idea 
disabilities 
neuro-muscular apparatus giv- 


certain 


defined as an un- 
pleasant emotion generated as the per- 
sonality is threatened by certain 
influences from within or without the 
individual. Anxiety as a symptom and 
an existing unpleasant emotion has 
been much studied from all conceivable 


has been 


° 


of Tolse rol 


lhe drug used in this study was supplied by E. 


, University of Oregon Medical School) 


y innumerable individuals. It 
has interested us that certain individ- 
uals such as Jacobson® have stated that 


angles by 


all too often the student of anxiety 
has heeded what the patient was 


anxious or concerned about but failed 
to recognize the physiologic processes 
that might be taking place. We have 
tried especially to study the unde = 
ing physiologic processes occurring i 
any given state in anxiety and ee 
to the conclusion that, as such, 
anxiety is the emotional expression of 
a phy siologic state in which the body, 
as a whole, is preparing itself to com- 
bat any known threat to its integrity. 
It is our further opinion that this par- 
ticular state of preparation is manifest 
by more than just anxiety, but includes 
evidence of pre paration in the entire 
neuromuscular set-up, bringing about 
what is commonly called “Neuro- 
muscular hypertension”, in the words of 
Jacobson’. 

We have come to believe, along with 
many others, that anxiety is one of the 
symptoms of a gener ralized state of 
neuromuscular hypertension which has 
been previously conditioned into the 
behavior of an individual by certain 
influences in that individual's earlier 


come 


R. Squibb & Son under the brand name 


(23) 
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or pre-existing environment \long 
with Jacobson® and others, we have 
come to the conclusion that neuromus- 
cular hypertension, or as the expression 
more commonly exists, “anxiety tension 
states’, are extremely common and 
contrary to popular concept, — exist 
largely in healthy, vigorous, able and 
capable individuals who are successful 
in the professions the skilled tvpe of 
vocations, people who are highly or- 
ganized and often are successfully 
carrving out business ventures. Be- 
lieving as we do that these individuals 
are conditioned into their existing state 
of anxietv, we have interested ourselves 
in those types of treatment which 
would allow us to reéducate or retrain 
this individual in a relatively short 
period ot time to a physiologic state 
which would allow him to live comfort- 
ably, easily and without tension as 
such. In our treatment program, which 
has gradually evolved over a period of 
some 15 vears, it was natural that we 
should include modifications of Jacob- 
son's technique of relaxation. 

Therefore, as the various re ports be- 
gan to appear about the abilitv of the 
compound Tolserol to produce a state 
described by several authors as a com 
plete state of “relaxation” ‘euphoria”™ 
“freedom from nervousness” or ten 
sion’, we decided to give varving 
amounts of Tolserol, during the courss 
of a treatment program. 

The majority of our patients wer 
adults between 20 and 50. Thev wer 
all individuals seen in private practic 
all but a very few were active, working 
or quite busily engaged in keeping 
house, running a business or practicing 
professional activities. They were peo- 
ple referred for psychiatric treatment 
of various types of anxiety states by 
internists or diagnosticians who had 
adequately or completely ruled out any 
organic or physical basis for any exist- 
ing state of anxiety. These people fur- 
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ther were typical examples of anxiety 
tension states, having the characteristic 
hyper activity or over-excitabilitv of the 
autonomic or vegetative nervous svs 
tem. Thev had, besides the dry mouth 
occipital o1 pre frontal headache. di 
lated pupils, cold perspiring hands and 
feet, gastro-intestinal distress. vasculat 
hypertension, irritable skin, and_ the 
like, and the intense mood of anxiety o1 
the marked fatigue that so freque ntly 
follows a prolonged period of chronic 
hype rtension or acute anxiety. Some of 
them had also varying degrees of mood 
iness, irritability, “blueness” or de pres 
sion which is also seen in. some chronic 
hypertensive states. For want of a bet 
ter classification, we have simply listed 
our cases “acute tension states’, “habit 
ual tension states” or “anxiety states 
“tension dé pressions . We saw and in 
cluded in our reports a few tension ce 
pression states which were in the cli 
macteric age, and we termed these in 
volutional o1 menopausal depressions 
rather than tension depressions. This 
was done simply to keep in general 
agreement w ith others. Thess pe opl 
then, were healthy, hard-working, intel 
ligent, conscientious individuals, satis 
fying almost anvone’s diagnostic cri 
terion tor varving types of inxiety ten 
sion states 

Our approa h to studving these peo 
ple was to select rather carefully from 
the individuals we saw in private prac 
tice those whom we felt were absolutely 
free from any psychiatric or physical 
problem except true anxiety patterns 
These individuals we knew very well 
from previous contact. They wert peo 
ple whom we were seeing at least 5 o1 
6 times a week, and in whom we had 
sufficient confidence to trust their using 
the drug by our direction, who could 
report to us clearly the reactions they 
received from the drug and who could 
be adequately handled without the 


element of suggestion entering into 


th 

th 

tic 

+} 
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their reaction in any way. Our seeing 
them daily and giving them only an 
umount to last them 24 hours gave us 
further assurance that only clear reac- 
tions from the drug were reported by 
us or to us. We first selected a small 
roup to whom we = gave varving 
imounts of the drug daily, and kept 
them in the office for varying lengths 
of time so that we could not only hear 
from. the patients what they felt, but 


could observe as much as possible what 


occurred in each individual. When we 
found what range oft drug seemed. to 
work best, we then selected a larger 


group { pe opl to whom we gave this 
range of drug over a period ot time 
ioted reactions that took place varving 
the amounts given as seemed necessary 


produce the 


response we wanted 


When this group of people had been 


complete d. we then eave the ( ompound 


to a much larger group of individuals 


watching them a little less carefully. 
ilowing them a little more liberty in 

iking use of the drug, asking them to 
report’ various reactions ‘which took 
place. We have in the past 9 months 
iven the drug to approximately 500 
patients. OF these many have been seen 
recently but are not included in this 
report. Here we are reporting only the 
observations and findings in a group of 
124 individuals, the oldest being 59 
the voungest 21, which have been care- 
fully studied and watched over a pe- 
riod of time. 

Observations. See also Tables 1 


ind 3. Within 20 to 35 minutes after 
taking the adequate dosage, the in- 
dividual has a very pleasant feeling of 


relaxation. This was described by the 
majority as “I have a feeling that for 
the first time I can let go.” It was dis- 
tinctly different from any feeling they 
had had previously, regardless of the 
use of any chemical agent. Certainly it 
was distinctly different from anv feel- 
ing due to sedation. A few of them said 
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that thev felt, “like I had had an extra 
high-ball”. There was the typical feel- 
ing of warmth, the circumoral numb- 
ness, or numbness all over, a feeling of 
“pins and needles”. Some of them had 
blurred vision, some euphoria. Very 
few of them had a feeling of drowsiness 
or muscular incoordination. As is re- 
ported, a few, but very few, had a teel- 
ing of nausea or gastro-intestinal dis- 
tress. A few who had had severe muscu- 
lar cramps or spasms, or aches and 
pains, related to increased muscular 
activity had a dramatic release from 
these symptoms. In all except a very 
few, there was a dramatic and most 
satisfactory termination of the feeling 
of anxiety. 

We emphasize that we did not in any 
case use the drug to create a prolonged 
period of relief, such as is commonly 
done with sedatives, but have used 
Tolserol in every instance to promote 
one satisfactorily comfortable interval 
of relaxation during a 24 hour period. 
In verv few instances did this exist for 
longer than 2 or 3 hours. In the major- 
itv of instances following a psvchother- 
apeutic interview, the patient would 
have an interval to go through the sup- 
ervised learning of relaxation. Either 
prior to, during, or immediately follow- 
ing this particular period, the patient 
would be given the drug so that he 
could experience, with the use of a 
drug the particular state of relaxation 
which we were attempting to accom- 
plish. We have observed for some 
vears that most habitually tense or 
anxious individuals may quickly under- 
stand that thev are to relax, but do not 
know what the sensations or experience 
of relaxation are. This drug gave us an 
opportunity of showing these people in 
a very distinct, clear manner the exact 
feeling or emotion which we wished 
them eventually to attain. No drug has 
ever adequately accomplished this for 
us in an even similar manner. In the 
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carefully selected group of people on dosages used by us to date. We have 
whom we used the drug, almost with- tried both tablets and elixir and see no 
out exception, this characteristic, almost — difference in either, except that the 
classical state of “relaxation” was ob- tablets are better tolerated. 

tained. In those already completely re- As stated, we used only physically 
laxed. Tolserol had no effect in the well and healthy patients. In recent 


PrABLE 2. FURTHER DATA ON USE OF TOLSEROL 


lrerage Time 
Pt dose on drug Degree of 
\ Init Sea Diagnosis qm weeks Improvement Remarks 
K.\ ..T.S l Usually had good results but 
had extreme nausea 
Menopausal 2 + 4 Inclined to habituation 
le pr 
( Pension Eves especially were better 
depression 
HG M ) Tension lL) 2 Questionable Was actually better but in 
depression clined to discount any aid 
KK ATS 12 t++4 Even took it to aid distress 
from earthquake 
4 22 2 +44 No effect on an allergic con- 
dition 
RD. M. 28 Pension ; Family history of depressions 
depression Some question of this being 
cyclic 
TS Some question of this lady 
also having a narcolepsy 
lz Ht 24 4.T.S 2 t+ 4 None 
HR 24 | No effect noted on a tremor 
\4 HJ M ++ A.T.S Always had gastro-intestinal 
distress 
M.A I 37 Tension ; $ May have been early meno- 
depression pausal type 
$5 1} 2 Would not take it regularly 
HN 25 ..TS + +4 Some schizoid tendencies 
Is 31 A.TS 2 t++4 Much relief from acute ten- 
sion 
19 Menop l A cyclic type of depression 
depression This her 5th episode 
20) 1.1 M 22 2 3 +++ -+ Complained of gastro-intesti- 
nal distress if taken when 
not eating 
21 MM. F. 59 ir S, 2 3 + +4 Tolerated any dose 
22 H.D. M $5 Menop.- l t+4 Found sleep much easier 
depression 
G.N 28 4.T.S 12 t+++4 Used in any period of tension 
MA 26 } 0 Unpleasant  gastro-intestinal 
distress 
25 DH @ 1} Dislike ‘‘numb feelings” 
26. DS 265 A.TS. 2) Relief to spasm of lower back 


Pts. 1-13 on 0.25 gm. tablets 
Pts. 13-26 on 0.25 gm. capsules 
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PABLE 3.) DATA ON GROUPS NO 


\ { 
dD dD 
Anxiety Tension States 
purely situational 7 
habitual or chroni 
.S 17 | 
Anxiety Tension States 
chieflv obsessive 
compulsive type 
type depression ) 10 
n depression There 10 l 
US 
Pre-schi ophren makeup 
) 
Undiagnosed anxiety 
Anxiety but large phy 
il factor “4 
0.25 go blets used 


weeks, however. we tried it on one in 
dividual with basically organic distress 
The man, referred to us for treatment 
of “over-emotionalism was 66 vears 
old, formerly engaged in capable pro 
fessional activity. He had had hvperte n- 
sion for vears and in March, 1948 (18 
months ago). hada right sided cerebral 
accident in the thalamic area. A tvpical 
left thalamic syndrome existed. The 
man, cooperative and still intact intel 
lectually, had tried many kinds of treat 
ment Psychotherapy did not aid him 
Since we had nothing else to try. we 


placed him on from 1 to 3 gm. of Tol 
serol daily. The dosage was so divided 
that 3 or 4 tablets were taken 2 or 3 
times in 16 hours. The relief was imme- 
diate and very satisfactory from clinical 
observation and the patient's own story. 
He still takes it regularly. This case is 
mentioned only for its clinical interest 

Summary. We have used Tolserol on 
a large group of individuals suffering 
from various stages of what we com- 


monly call in medicine “anxiety tension 
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INCLUDED IN TABLES 1 & 


state S The ind duals lecte fol 


vestigation were all physic lv healthy 
intellectually sound, men or women 
engaged in active living working O1 
otherwise maintaining themselves sub 
stantially, who had been referred for 
psvchotherapeutic treatment to clear up 
varving states generally described as 
inxiety tension reactions. Tolserol was 
given to those pe opl selected becaust 
of their tremendous need for obtaining 
some particular state of relaxation, b 
cause we were seeing them daily and 
believed they could most honestly re 
port back to us their typical reactions 
and who would be most nearly free 
of anv element of suggestion. Almost 
without exceptions our findings were 
that these peopl obtained with Tol- 
serol a rather classical state of relaxa- 
tion, characterized by feelings — of 
warmth, numbness, euphoria, a feeling 
of letting down, all of the sensations 
commonly seen in individuals who are 
pl asantly and comfortably at ease. The 


compound was given to those people at 
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ibout the time they would otherwise be 
practicing letting down and was used 


almost entirely to help them find, in 


the majority of instances for the first 
time, what a state of relaxation really 
was. The average dose was .75 to 1.5 


om. daily for 10 days. 


Conclusion. Tolserol offers to us for 


the first time an opportunity to demon- 


strate to the average individual sufter- 
ing from any type or complication of an 
iunxiety tension state, the type Ol 


umount of feeling of relaxation that we 


ire attempting to teach that individual 
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by a prolonged type of re-educative or 
psychotherapeutic program. 

We wish to emphasize emphatically 
that in our experience Tolserol can best 
be used to demonstrate this state of 
relaxation or comfort. It is not, and we 
doubt if ever will be, properly used to 
relieve symptoms associated with an 
anxiety tension state, such as the aver- 
age sedative does. Its place and _ its 
value is in ability 
what can be accomplished eventually 


its to demonstrate 
by re-educative or psychotherapeutic 
measures. To accomplish this illustra- 
tive point it is an extremely valuable 


and useful drug 
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A STUDY OF ATHEROSCLEROSIS IN A GROUP OF DIABETIC PATIENTS 


By Josepn 1. GoopMan, M.D 


SIGMUND WASSERMAN, M.D 
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AND 


LEONARD FRANKEL, M.D 


CLEVE! 
From the Department of 


rapidly rising incidence ot 
arteriosclerosis and its complications as 
a leading cause of death has drawn 
the ever increasing interest of investi 
gators. Since arteriosclerosis is protean 
in its manifestations, one should make 
every possible attempt to discover its 
presence The aim of the present study 
is the recognition of arteriosclerosis so 
that “we mav avert to the best of our 
ability the impending peril of clogged 
and rigid vessels 8° 

For this study of arteriosclerosis it 
seemed appropriate to select a group 
of patients in whom the incidence of 
the disease is known to be unusually 
high as, for example, in diabetes mel- 
litus “Arteriosclerosis’ is a 
general term which has been loosely 
applied to lesions of either the intima 
or media of arteries. Whether medial 
or intimal sclerosis prevails in a given 
artery seems to depend on the anatomic 
structure of the vessel. Elastic arteries 
such as the aorta and the adjacent 
great vessels are usually affected by 
intimal sclerosis, whereas in the mus- 
cular arteries of the extremities medial 


Moncke- 


berg’s sclerosis, is the predominant 


calcification, the so-called 


lesion. These 2 processes are appar- 
ently unrelated, even though they may 
occur together frequently. It should 
be stressed that medial sclerosis is a 
benign process, whereas the intimal 
30 ) 
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lesions ot ros lerosis produce the 
complications resulting It} loss ot lite 
and limb. Since there 


as to the presence of atherosclerosis 


IS no question 


in the full-blown vascular accident, the 
problem was to identify the process 
priot to the occurrence of such epi 
sodes. With this thought in mind t 
group of SY unselected patients af 
tending the Diabetes Clinic of our hos 
pital were studied. Their ages ranged 
from 18 to 91, the great majority ex 
ceeding 50 vears of ag 

Diagnostic Procedures and Results. 
| pon Tre Viewing the gene! illy acce pte d 
criteria for the diagnosis of arterio 
sclerosis we found that each had cer 
tain limitations and that some had to 
be reevaluated. In an examination of 
arteriosclerosis it is of prime im 
portance to differentiate intimal and 
medial sclerosis. Palpation of the super 
ficial arteries such as the radial and 
brachial is of little help in the detec 
tion of intimal changes because the 
lesion in these vessels is almost invari 
ably medial sclerosis. On the other 
hand deeply situated vessels in which 
atherosclerosis is present do not readily 
lend themselves to physical exami 
nation, and yet it is in these vessels in 
which the most important lesions 
occur. 

Our approach to the present study 


was based on the following premises 
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Although atherosclerosis is usually con- 
idered a generalized process, we were 


impressed with the fact as shown 


previously", that atheromatosis appears 
to be localized in two principal areas 
of the arterial tree: 1, The thoracic 
iorta ts adjacent great vessels and 
such important branches as the coronary 
irter) the carotid artery and_ its 


cerebi brane hes: proximal (ce ntral 
atherosclerosis, and 2. The abdominal 


vorta, the pathologic processes of which 


ire intimately associated with athero- 
clerosis in the iliac and femoral arteries 
ind their branches: peripheral (distal ) 
athe lerosis. The clinical procedures 
( np Ve d he rein were also subdivided 
is to whether they applied to one ol 
the other area. Each finding was car 
ried out and corroborated by two o1 


more of the examiners. 
\THERO 
SCLEROSIS: AORTA AND GREAT VESSELS 


|. PROXIMAI (CENTRAI 


The classical form of atheromatosis is 
found in the arch of the aorta and the 
idjacent great vessels which per se are 
rarely the site of vascular accidents. 
Still there is a fairly close correlation 
between the presence and severity ot 
intimal changes in the aortic trunk 
ind its branches such as the coronary 
irteries and the cerebral arteries. Al- 
though Warren*® emphasizes the paral 
lelism between the incidence of 
sclerosis in the aorta and the coronary 
irteries, the occurrence of atheroma in 
the coronaries alone is well known and 
requires no special comment. Provided 
such regional exceptions are taken into 
proper account, it may be assumed 
that demonstrable atherosclerosis in 
the upper aorta is a good index of 
the process in the tributaries. 

\long with intimal sclerosis, degen- 
erative changes are also found in the 
media of the aorta as early as the 35th 
vear of life (Klotz!®). Pari passu with 
advancing age, these medial changes 


are progressive and are the ones which 


bring about a gradual loss of elasticity 
of the vessel with increased tortuosity, 
elongation and dilatation. 

PROCEDURES EMPLOYED FOR THE DE- 
rECTION OF PROXIMAL ATHEROSCLEROSIS. 
a, increased width of the aortic arch; 
bh, calcification of the thoracic aorta; c, 
carotid-sinus-pressure test; d, supra- 
clavicular pulsations; e, accentuation 
of the second aortic sound, c. the blood 
pressure; g, electroc ardiogram. 

a. Increased Width of the Aortic 
Arch Measured by Percussion and 
Roentgen-ray, 83 Cases (93.1%). In- 
sofar as the thoracic aorta is concerned, 
the only segment available to the ex- 
aminer is the arch. Two procedures 
were used for the measurement of the 
aortic arch: percussion of the aortic 
dulness and measurement of the width 
of the arch on the chest film. According 
to Norris and Landis'*, in the normal 
individual the transverse area of dul- 
ness at the second costal cartilage meas- 
ures 4.5 to 5.5 em. by percussion. Any 
increase in the size of this area, espe- 
cially to the right of the sternum is 
interpreted by them as being indicative 
of dilatation of the aorta. In our series 
extension of dulness to the right was 
avery infrequent finding. However, in 
the majority of cases there was a dis- 
tinct increase of the percussion dulness 
to the left of the sternum just beneath 
the clavicle. In the chest film, an in- 
crease in the diameter of the arch is 
evidenced by the aortic knob and its 
point of greatest departure from the 
midline (dorsal spine) can usually be 
measured (see Ungerleider** ). 

(ny increase in measurement to the 
left of the sternum over 2.5 cm., 
by either method or both, an. ar- 
bitrary figure based on our experi- 
ence, is interpreted here as dilatation 
of the aortic arch. A close correlation 
was noted between the percussion 
measurements and the measurements 
of the aortic arch on the Roentgen- 
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rav film. In 32% of the cases the meas- 
urements were identical. In 60% of the 
cases the difference noted was 0.5 cm. 
or less 

In our series, a definite aortic knob 
was present in 83 cases (93.1%. Table 1 
and was absent in 5 patients all of 
whom were below the age of 40. This 
compares very closely with the figures 
on arteriosclerosis of the aorta in War- 
rens autopsy material, approximately 


TABLE 1] 
DIAGNOSTIC 
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b. Calcifr ation Of thr Thoracic 
\orta by Roentgen-ray, 37 
{ 11.59 a The 


plaques in the aortic knob in the chest 


Cases 
finding of calcified 
film is a valuable sign of atherosclerosis 
and certainly there is no better means 
of demonstrating atherosclerosis in its 
advanced stages. The rather high inci- 
dence of this finding is striking al 
though sufficient emphasis has not been 


given to it in the current literature 


FREQUENCY OF DETECTION OF ARTERIOSCLEROSIS BY VARIOUS 
PROCEDURES 


PROCEDURES CASES PERCENT 
|. MEASURE OF AORTIC KNOB 83 93.1 
2. POSITIVE CAROTID SINUS PRESSURE TESTS 61 66 
A. TYPE I- 27 GASES 30.3% | 
B.TYPEIL- 17 CASES 19.1% | 
C. TYPEII- 17 CASES 19.1 % 
D. NEGATIVE-26 CASES 29.2% | | 
| 3. PALPABLE SUPRACLAVICULAR PULSES «| 
4. CALCIFICATION OF ABDOMINAL AORTA 5) 57.4 
5. GALCIFIGATION OF PELVIG VESSELS 50 56.6 
| 6. CALCIFICATION OF FEMORAL ARTERIES 49 55.0 
| 7. ACCENTUATION OF AORTIC SECOND SOUND 44 49.4 
| 8. EVIDENCE OF PERIPHERAL VASCULAR DISEASE 41 46.9 
| 9. FUNDOSCOPIG EVIDENCE OF ARTERIOSCLEROSIS 39 43.8 
10. CALCIFICATION IN AORTIC KNOB 
1, ABNORMAL ELEGTROCARDIOGRAPHS 247 
| 12.BLOOD PRESSURE © |. 
| A. ARTERIOSCLEROTIG 26 29.2 
B. HYPERTENSIVE 29 32.6 
[NORMAL | 
90% Despite the very high incidence c. Carotid-Sinus-Pressure Test, Posi 


of increased aortic dulness or enlarge- 
ment by roentgenography, its value as 
an index of generalized atherosclerosis 
should not be overemphasized. The 
demonstration of a well defined aortic 
knob is to be 


interpreted as an 


attribute of senescence in the diabetic 
and the nondiabetic alike, and should 
be used only as an adjunct to other 


more significant signs. 


tive in 61 Cases (68.6%). The modus 
operandi and _ significance of the 
carotid-sinus-pressure test in the detec- 
tion of atherosclerosis of the thoracic 
aorta and the great vessels have been 
presented in detail previously't“*, An 
intimate relationship was shown to exist 
between advanced atherosclerosis of 
the upper aorta and its large branches 


and a positive carotid sinus reaction 
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Three types of responses were ob- 
served: 1, A cardiac standstill or a very 
marked bradycardia which was attribu- 
ted to an associated coronary sclerosis; 
2, a prolonged drop in the systolic 
blood pressure of 20 mm. of mercury 
or more sustained for at least 3 min- 
utes: and, 3, a combination of the 
bradycardic response with a prolonged 
fall In the blood pressure. As pres iously 
pointed out, the vasodepressor response 
in particular is indicative of proximal 
atherosclerosis 
In the course of the present study, 

was found that the use of an a 
meter greatly facilitates the procedure. 
In performing the test, the cuff of the 
oscillometer applied to either arm is 
inflated to a point midway between 
the “ ct’s systolic and diastolic pres- 
sure. Upon the application of pressure 
to the carotid sinus, a positive cardio- 
inhibitory reaction is clearly shown on 
the oscillometric scale either by com- 
plete cessation of the oscillations of the 
needle (standstill) or by a decrease in 
the rate of the 


cardia 


excursions (brady- 
Che oscillometer while in posi- 
tion can also be used to take the blood 
pressure readings to ascertain the vaso- 
depressor effect (drop blood pres- 
sure 

The high positive 
carotid-sinus tests (61 cases) in this 


incidence — of 


series of diabetic patients was some- 
what unexpected but, if anything, these 
figures are conservative in view of the 
difficulty in finding the carotid sinus 
in certain individuals. This was clearly 
brought out in 10 patients in whom the 
carotid-sinus-pressure test was orig- 
inally negative, but on retesting gave 
5 positive responses. From these re- 
sults it appears that the carotid-sinus- 
pressure reaction is a valuable test for 
proximal atherosclerosis. We would 
stress the importance of doing this test 
carefully and repeating it several times 


PATIENTS 


on both sides, if need be, before con- 
cluding that it is negative. 

d. Supraclavicular Pulsations, 51 
Cases (57.4%). Norris and Landis'® 
mention visible pulsations in the 
suprasternal notch and in the right 
supraclavicular fossa in association 
with aortic sclerosis. In our experience 
visible pulsations in these areas proved 
to be an infrequent occurrence as com- 
pared with positive palpatory findings. 
The subclavian artery pulse, ordinarily 
inaccessible in the normal individual, 
is frequently palpable in petionts with 
advanced atherosclerosis'*. The pulsa- 
tion is expansile and can be felt mid- 
way between the sternum and_ the 
acromial process just above the clavicle. 
Once the examiner becomes familiar 
with this finding, it can be readily 
detected. One must be careful not to 
confuse the heaving sensation of this 
abnormal subclavian pulsation with 
other less forceful pulsations which 
may be observed in the neck of normal 
individuals and in persons with un- 
stable vasomotor systems. 

The explanation of the abnormal 
supraclavicular pulsation is fairly 
obvious. In atherosclerosis of the arch 
of the aorta, the vessel, being elongated 
and dilated, assumes a higher position 
in the thorax, so that the subclavian 
arteries are elevated and more readily 
palpate d. Furthermore, these tribu- 
taries are also affected with athero- 
sclerosis'? which enhances their palpa- 
bility. In the presence of palpable 
subclavian artery pulsations one may 
infer, therefore, that the thoracic aorta 
and the great vessels are sclerotic and 
displaced, provided anatomic anoma- 
lies, hypertension and syphilis are taken 
into consideration. 

The presence of subclavian pulsa- 
tions in two-thirds of our patients above 
50 years of age is impressive. It is 
significant fst in 14 patients below 


the age of the subclavian pulsa- 


t 


tions were present in only one, and he 
had a strongly positive serologic test 
for syphilis. In our opinion the ab- 
normal supraclavicular pulsations de- 
serve high rank as a diagnostic criterion 
ot proximal atherosclerosis. 

e. Accentuation of the Second Aortic 
Sound, 44 Cases (49.4%). In patients 
with atherosclerosis of the aorta the 
second aortic sound may be sharply 
accentuated, high-pitched or have a 
tambour-like quality. This sign was de- 
tected in 44 of the 89 patients (49.4% 
in our series. Despite the high inci- 
dence of the accentuated second aortic 
sound, its diagnostic value for athero- 
sclerosis is somewhat limited, as _ this 
sign is also present in about two-thirds 
of the cases of hypertension", How- 
ever, in the absence of hypertension, 
syphilis, malposition of the aorta, and 
the like, the accentuated second aortic 
sound can be considered specific for 
atherosclerosis of the aorta. 

It is of interest that the aortic second 
sound was audible in the suprasternal 
notch in 6 of 9 cases in which it was 
inaudible in the usual location. 

f. Blood Pressure—High Systolic, Low 
Diastolic Readings in 26 Cases (29.2%). 
It is generally agreed that a_ high 
systolic, low diastolic pressure should 
not be classed as true hypertension, but 
rather should be correlated with under- 
lving atherosclerosis of the aorta and 
its large branches (so called systolic 
hypertension ). By contrast, true or es- 
sential hypertension with characteristic 
elevations in both the svstolic and the 
diastolic levels is usually associated 
with arteriolar disease. In other words 
associated with 
atherosclerosis and that with arteriolar 
disease had best be regarded as two 


the hypertension 


distinct entities. The manner in which 
atherosclerosis affects the dynamics of 
the blood pressure has been reviewed 
recently by Zeman and Schwartz*!. 
With advancing age the aorta may 
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become rigid and dilated and the ef 
fects of these factors on the blood 
pressure tend to produce a high systolic 
and a rather low diastolic reading. 

An attempt has been made in our 
group of diabetic patients to separate 
the obviously normal, the hypertensive 
and the atherosclerotic blood pressure 
types. Patients with a systolic pressure 
above 150 and a diastolic pressure ot 
90 or less were classified as athero 
sclerotic, and those with a_ diastolic 
pressure above 90 were placed in the 
found 26 


with the characteristic 


hypertensive category. We 


patients (29.2 


systolic hypertension, 29 patients 
(32.6%) with true hypertension and 
34 (38.2%) normals. It is realized that 


the above criteria were applied arbi 
trarily and that many patients in the 
so-called hype rtensive group with 
diastolic pressures just above 90 un 
doubtedly would have dropped either 
into the normal or the atherosclerotic 
classification under better basal condi 
tions. Incidentally, Major’s** findings of 
a higher systolic blood pressure in 
diabetic as compared with nondiabetic 
patients, in our opinion, may be ex 
plained by the greater incidénce of 
atherosclerosis in diabetics generally. 

Inasmuch as atherosclerosis seems to 
be associated with all ranges of blood 
pressure, the latter is not a reliable in- 
dicator of proximal atherosclerosis 

g. Electrocardiogram. As mentioned 
above, the incidence of coronary athero 
sclerosis parallels more or less that of 


atherosclerosis in the thoracic aorta and 


the adjacent great vessels. On this basis’ 


it might be permissible to infer from 
the presence ot proximal atherosclerosis 
that the coronary arteries are similarly 
involved. Still, because of the occa 
sional appearance of coronary athero 
sclerosis without any sclerosis in the 
aorta, and in view of the proven high 
mortality rate from coronary athero- 


sclerosis in diabetes mellitus*:!2:26:*! 
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it was deemed advisable to attempt 
to mak 
Cheretore 
taken on every patient and were inter- 


as abnormal in 22 instances 


a more specific diagnosis. 
electrocardiograms were 


preted 
24.7%). Of these, 16 patients had evi- 
dence of myocardial injury consistent 
with coronary sclerosis, 2 showed 
uricular fibrillation, 2 had bundle 
branch block, and 2 showed the find- 
ings of old myocardial infarctions. In 
these cases the electrocardiographic 
findings can be related to underlying 


sclerosis. One patient with 


coronal 


rheumatic heart disease ( mitral stenosis 
and auricular fibrillation) with an ab- 
normal electrocardiogram was excluded 
from this group. Cases with simple 
left axis deviation were not considered 
abnormal. 

It is interesting to compare the elec- 
trocardiographic findings with the 
cardio-inhibitory following 
carotid sinus pressure. In 61 cases with 


reaction 


positive carotid sinus reactions 44 had 
a definite cardio-inhibitory response. 
As stated previously, a marked cardio- 


inhibitory reaction upon carotid sinus 


Lateral view of the lumbar spine showing marked atherosclerosis of the abdominal aorta. 
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pressure indicates ischemia of the myo- 
cardium and the conduction system 
and, by coronary athero- 
sclerosis®**. It is of interest that 33 
of the 44 patients with cardio-inhibitory 
responses had normal electroc: irdio- 
grams; on the other hand, of the 22 
patients with abnormal electrocardio- 
graphic records, 12 had marked cardio- 
inhibitory reactions. On the basis of 
the above hy pothesis one may conclude 
that the carotid-sinus- pressure test is 
a sensitive indicator of myocardial 
damage and inferentially of coronary 
atherosclerosis. 


inference, 


2. PERIPHERAI ( DisTAL ) \ THERO- 
SCLEROSIS: ABDOMINAL AORTA, ILIAC. 
FEMORAL ARTERIES AND THEIR 


BRANCHES. It is a propos to stress the 
fact that the most advanced athero- 
sclerotic changes are usually found 
the abdominal aorta (Ophiils?” ). In a 
previous paper, the view has been 
presented'* that atherosclerosis in the 
lower extremities is part of descending 
process extending from the abdominal 
aorta into the iliac and femoral arteries. 
In fact, Keith and Horton'® have 
— cases of intermittent claudica- 
tion in which the only objective find- 
ing is pe presence of calcification in 
the abdominal aorta by Roentgen- “ray. 

Procedures Employed for the Detec- 
tion of Peripheral Atherosclerosis. a, 
Roentgen-ray; b, Clinical examination. 

a. Roentgen-ray of the Abdominal 
Aorta, Pelvic and Femoral Arteries. 
In the lateral views of the lumbar spine 
calcified intimal plaques are re adily 
discernible in the abdominal aorta 
(Fig. 1). As emphasized above, the 
calcification which occurs in the aorta 
is intimal and was present in the 
roentgenograms in 51 of our cases 
(57.4%, Table 1). 

The principal type of arteriosclerosis 
in the iliac and femoral arteries is 
Monckeberg’s (medial) sclerosis. In 
345 persons Lundsgaard and Rud” 
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found medial calcification by Roentgen- 
ray in the femoral and brachial arteries 
of 52% of the men and 9% of the women. 
Even more striking are the results of 
pathologic studies. Monckeberg*® found 
55 cases of medial calcification in 130 
cases which he examined. Of these, the 
femoral artery was involved in 51, the 
tibial in 36, and the radial in 21. In 
3000 case 
Lange*® 


s, from 30 to SO vears of age, 
reported the incidence of 
medial sclerosis to be as follows: 1, 
lower femoral artery 97%; 
tibial artery 87%; 3, anterior tibial artery 
83%; 4 upper third of femoral artery 
57%; 5, radial artery 18% 
14%; 7, popliteal artery 9%: 
artery 2%. 
that medial calcification is a physiologic 
process especially in the arteries of the 


»sterior 


6, Ulnar artery 
brachial 
From these data it is evident 


legs and begins early in life. It nat- 
urally follows that the type of calcifica- 
tion observed in the Roentgen films of 
the femoral and tibial arteries of any 
older group such as ours is much more 
likely to be medial than intimal. 
According to Bowen and Koenig®, 
an even higher frequency of calcifica- 
tion occurs in the leg arteries in dia- 
betes mellitus than in non-diabetic in- 
dividuals. In longstanding diabetes, the 
incidence of medial calcification was 
93% in one series’. In our material calci- 
fication was present in the pelvic 
(56.6%) and in the 
femoral arteries in 49 cases (55%). 


arteries in 50 cases 


In diabetes mellitus, however, and 
also in nondiabetic individuals with 
occlusive vascular disease, medial cal- 
cification in the iliac and femoral 
arteries is frequently associated with 
atheromatosis. Allen et al.’ attempt to 
differentiate patchy areas, which they 
interpret in the Roentgen films of these 
arteries as 


atherosclerotic plaque S. 


from the diffuse more or less contin- 
uous calcification of medial sclerosis 
(Figs. 2 and 3). We were unable to 
distinguish the 2 processes in out 
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Roentgen films of the pelvis and legs 
owing to overlying medial calcification. 
In order to identify the type of calci- 
fication seen in the Roentgen films of 
the leg, 5 amputated gangrenous limbs 
were carefully dissected. Almost invari- 
ibly the calcification was medial and 
occurred in continuous sheets and in 
isolated patches. Consequently, in most 
of the patients, it was virtually impos- 
sible to differentiate atherosclerosis 


from medial sclerosis in the pelvic and 
femoral arteries by Roentgen-ray. 

b. Clinical Examination of the 
Arteries of the Lower Extremities: Cir- 
culatory Impairment in 41 Cases (46%). 
Since the calcification seen in the 
roentgenograms of the lower extrem- 
ities need not necessarily point to an 
occlusion of the arteries and, as shown 
above, may not even represent athero- 
sclerotic plaques. it becomes all im- 


Fic. 2.—Flat film of the pelvis showing sclerotic changes of the pelvic vessels. 
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portant to determine by clinical meth 
ods the degree ot local circulatory im 
pairment, 

\ routine examination was done on 
every case by one of us (LJM) who is 
interested in diseases of the peripheral 
vessels. The following is an outline of 
the examination performed: 

l. History of intermittent claudica 
tion, rest pain. 

2. Inspection of skin, nails and hair; 


prese nee ot varicosities and ule erations 


palpation for temperature changes, 


arterial pulses 
3. Color changes on elevation and 
dependency; venous filling time. 

t. Oscillometric examination of the 
arms, forearms, wrists, thighs, and the 
legs below the knees and above the 


ankles. 

By these procedures $l cases ( 46% 
of the group were found to have det- 
inite impairment in some portion of the 


arterial tree of the lower extremities 


Fic. 3.—Film of thigh showing predominantly medial sclerosis 
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(hese figures correspond very closely 


with those of Pearl and Kandel** who 
found arteriosclerosis obliterans in 50% 
of 100 diabetic patients. 


Of the 41 patients showing occlusive 


phenomena, Roentgen-ray films revealed 


ilcification in the abdominal aorta in 
»T cases 65.5%), in the pelvic vessels 
in 30 cases (73.1%), and in the femoral 
irteries in 31 cases (75.67%). As can be 
seen in Table 2, the incidence of calci- 
fication in these vessels is much greater 
in the patients with vascular impair- 
ment than in those in whom no impedi- 
ment was found by clinical examina- 


paying special attention to the ques- 
tion of retinal sclerosis. In 89 cases 
there were 39 instances where a diag- 
nosis of arteriosclerosis of the retinal 
vessels was made. Further, it was found 
that retinal sclerosis was equally dis- 
tributed in the group as a whole, that 
is, there was no relation to athero- 
sclerosis in other parts of the body. 
Since the small retinal arteries and 
arterioles have very little structural 
relationship to the elastic and muscular 
arteries, it is not surprising that there 
is so little correlation between retinal 


sclerosis and atherosclerosis elsewhere. 


rABLI CIRCULATORY IMPAIRMENT OF THE LOWER EXTREMITIES 
AND ROENTGEN-RAY FINDINGS 
IMPAIRED CIRCULATION | NO IMPAIRED CIRCULATION 
41 CASES : 48 CASES 
CALCIFICATION IN 27 CASES 22 CASES 
THE AORTA 65.8% 45.8% 
| GALCIFICATION IN 30 CASES 22 CASES 
| PELVIC VESSELS 73.1% 45.8% 
| CALCIFICATION IN 31 CASES 17 CASES 
FEMORALS 75.6% 35.4% 


tion. In the femoral arteries the inci- 
lence of calcification in the obstructed 
group is actually twice that of the un- 
»bstructed group. 

\n important corollary of occlusive 
irterial disease of the lower extremities 
s its relation to atherosclerosis else- 
vhere in the body. We agree with 


Friedman" that arterial occlusion of 


the lower extremities may be taken as 
prima facie evidence” of severe athero- 
clerosis not only in the arteries of the 
egs but in the coronary and other im- 
ortant arteries as well. 

3. “Arteriosclerotic” Changes in the 
Fundi, 39 Cases (43.8%). The fundi of 
very patient in this series were exam- 
ned by a qualified ophthalmologist 


Although the ophthalmoscopic exam- 
ination proved to be of little diagnostic 
value in determining the presence of 
atherosclerosis in our patients, this need 
not necessarily detract from its use- 
fulness in the diagnosis of other path- 
ologic states. 

Discussion. The complexity of the 
problem of arteriosclerosis is illustrated 
by the divergence of opinions on the 
subject among various writers. For all 
practical purposes medial sclerosis may 
be set aside, inasmuch as in itself the 
process causes no interference with 
blood supply. Therefore, our efforts 
have been confined to the considera- 
tion of atherosclerosis. 

In reviewing our results it was evi- 


thi 
let 
the 


40) GOODMAN, 


dent that not all the generally accepted 
methods for the diagnosis of athero 
sclerosis were of equal clinical value. 
It was found that the followi 


cedures gave the most reliable infor 


1g pro 
mation as to the presence of athero 
sclerosis: 1, 
test; 2, 
supraclavicular fossae; 3, visualization 
of plaques in the 
Roentgen-ray of 
abdominal aorta: 5. 


the carotid-sinus-pressure 
palpation of pulsations in the 


arch by 
the 
examina- 


aortic 
Roentgen-ray; 4, 
clinical 
tion of the lower extremities 

The first 3 procedures when positive 
are central) 


indicative of proximal 


atherosclerosis and, by inference, of 
atherosclerosis of the coronary arteries 
and other branches of the large elastic 
arteries. The remaining 2 procedures 
when positive are indicative of athero- 
sclerosis of and 


its branches, especially the iliac and 


the abdominal aorta 


femoral arteries, and may be 
iently distal or 


conven- 
termed peripheral 
atherosclerosis. 

The practical application of thes 
methods for the detection of athero 
matosis is in general use at present in 
our Diabetic Clinic. In our opinion, if 
positive results are obtained by one or 
more of the above procedures, a diag- 
nosis of atherosclerosis is warranted 
In the present series, 79 subjects (88.79 
showed evidence of atherosclerosis by 
these methods of examination. 

In the course of the study. the prob 
lem of occlusive vascular disease of the 
lower took on 
aspects. On the basis of the prevailing 
literature!*7 we had gained the impres- 


extremities some new 


sion that the occlusive processes in the 
leg arteries are the result of thrombi 
usually associated with atheromatous 
plaques. According to Boyd’, in limbs 
amputated for senile or diabetic gan- 
grene the lesions begin with “an athero- 
matous change which, in such a vessel 
as the anterior tibial, may cause such 


a degree of narrowing as to lead to 
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gangrene, with or without thrombosis. 
\s Ophiils put “the final complete 
closure is usually due to thrombosis.” 

These views are not confirmed by 
our pathologic findings. In 5 consecu 
tive amputated gangrenous legs, 3 in 
diabetic and 2 in nondiabetic patients 
there of either 
atheroma or thrombi in the strict sense 
of the 


anterior and posterior tibial arteries 


was no. evidence 


word. Instead, the peroneal 
were completely obliterated by a solid 
fibrotic cord traversing almost the en- 
tire length of the involved arteries. In 
the micros« opic sections an ¢ normously 
thickened intimal layer was present and 
the remaining lumen was completely 
filled with fibrous tissue (Figs. 4 and 5 

It is of that 
an old organized thrombus. We do not 


COUTSE possibli this Was 
subscribe to this viewpoint which will 
be covered more fully in a future pub 
lication 


The literature makes only slight ref 


erence to this point, although in 1901] 
Bunge® and in 1926 Borchardt® de- 
scribed t similat fibrotic closure ot 


arteries. In the recent literature Sap- 
pington and Fisher 
fibrotic 


grene. 


have emphasized 


occlusion as a cause of gan- 
Ot especial significance is the 
of atheroma in their ma 
Karsner'' 


character of 


low incidence 
terial of 
substantiates 


14 gangrenous legs 
the 


le 


fibrous 

the occlusive in the leg arteries 

He specifically states that this is “a 
| 

purely productive process with growth 

tissue and without ather- 

Although the 


number of cases to date is small. the 


of connective 
oma or calcification.” 
pathologic findings of fibrosis are so 
consistent that a basic pattern appears 
to be present 

The finding of fibrosis in the arteries 
of the lower leg is in marked contrast 
to the changes in the arteries above the 
knee, in which the predominant lesion 
with or 


proves to be atherosclerosis 


without medial sclerosis. This fact is 
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ic. 4.—Posterior tibial artery—midportion. Cross section of the artery reveals very marked 


liferation of the intima consisting of dense fibrous tissue which completely occludes the 
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| lumen. Slight calcification is noted in a portion of the media; no changes in adventitia. 


cl 


ic. 5.—Anterior tibial artery: distal portion. Cross section of the artery reveals almost complete 
bliteration of the lumen by a dense proliferation of fibro-capillary tissue in the intima. No 


changes in the media or adventitia. 
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most emphatically illustrated in Sap- 
pington’s group of amputated  gan- 
grenous limbs** in which an incidence 
of 70% for atheroma in the femoral and 
popliteal arteries is reported, though 
the lumina of the vessels remained 
patent. In view of the concurrence of 
atheromatosis in the thigh and fibrosis 

the same leg, the question arises as 
to a possible relationship between the 
2 processes. The fact that one type 
of lesion prevails in the arteries of the 
thigh (atheroma) and an entirely dif- 
ferent process in the arteries of the 
legs (fibrosis) mav solve the confusion 
in the nomenclature of the obliterative 
diseases. Virchow in his day interpreted 
the occlusive lesions in the vessels as 
being partially inflammatory (endarter- 
itis obliterans ). Only recently Virchow’s 
terminology was changed to arterio- 
sclerosis obliterans'. We would pro- 
pose the term “arteriofibrosis obliterans” 
as being more applicable to the ty pe of 
lesion present. 

Further to illustrate the difficulties 
encountered in analyzing the many 
problems of arteriosclerosis, one need 
only refer to the vascular changes de- 
scribed in juvenile diabetics. Fo 
instance, in the experience of Priscilla 
White***8, retinal sclerosis is the most 
frequent sign of arteriosclerosis in 
juvenile diabetics (85%). According to 
this author, “Its importance as an index 
of total vascular disease cannot be 
over emphasized.” The incidence of 
retinal sclerosis in her juveniles is about 
twice as high as in our series of pre- 
dominantly aged diabetics. In this re- 
gard it is pertinent to note that path- 
ologists themselves are unable to define 
retinal sclerosis to their satisfaction. 
and they suggest that unless the oph- 
thalmologists can be more specific in 
their descriptions of arteriosclerosis in 
the retinal vessels, one cannot draw 
valid deductions from fundoscopic ob- 
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retinae of diabetics are those of the 


small blood vessels, namely, arterioles, “A 
capillaries and venules***8. When capil- 
lary lesions, renal “intercapillary” 
lesions included, are classified as ar- th 
teriolar sclerosis, it is only for the sake hi 
of convenience and not by reason of d 
pathologic similarity. Therefore, it is a 
stretching a point to include capillary, ' 
and even arteriolar lesions, under the - 
heading “arteriosclerosis.” Even experi- \; 
mentally produced arteriosclerosis does ; 
not affect arterioles and capillaries but 
only the larger arteries. . 

According to White*’. 70% of he ; 
cases showed calcification first in th ' 


vessels of the lower leg and subse 
quently in the iliac arteries and the 
abdominal aorta. It is especially Sig- 
nificant that no cases of gangrene are 
reported in her series, which-in itself 
speaks strongly against this calcifica- 
tion being atherosclerosis. In our adult 
group, as has been emphasized, medial 
calcification though prominent in the 
OO films of the leg arteries in 
many patients is of secondary im- 
portance compared with intimal scle- 
rosis and its complications such as gan- 
grene. Incidentally, the existence of 
calcified plaques in the arch of the 
aorta, seen commonly in the older dia- 
betics, was not demonstrable roentgen- 
ographically in any of White's cases. 
The difference between the type of 
arteriosclerosis depicted in White's 
tients and the type which prevails it 
our cases points up the fact that ics 
may be something distinctive about 
arteriosclerosis in young diabetics. 
From White’s data it seems that the 
processes prevalent in young diabetic 
patients are essentially: a, a capillary 


disease _(retinops thy, intercapillary 
glomerulosclerosis ) and, in the case of 
the leg vessels; b, an earlier onset of 
and a more severe form of medial calci 
fication than is usually found in normal 
persons. Hence, juvenile diabetics are 
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not simply a group of individuals in 
whom atherosclerosis so common. in 
older persons has been accelerated. It 
is gratifving to find that Collens'’ has 
the same viewpoint on the subject. In 
his remarks on Dr. White’s paper, he 
discusses the possibility that the renal 
ind retinal changes in the young are 
an entirely different disease from the 
irteriosclerosis which occurs in later 
life.” He envisions the renal and retinal 
changes described. by White as belong- 
ing to a syndrome which originates 
with the renal pathology of Kimmel- 
stiel—Wilson’s svndrome terminating in 
renal failure. As just pointed out lesions 
of the small vessels have an entirely 
different pathogenesis localization and 
clinical significance and seem be 
much more common in juvenile dia- 
hetics 

{ nquestionably the most important 
tvpe of arteriosclerosis in diabetic pa- 
tients is atherosclerosis, and such disa- 
bilities as coronary artery disease, cere 
brovascular accidents and gangrene of 
the lower extremities result for the most 
part from changes of the intima. In 
our group of diabetics it is clear that 
itherosclerosis, as in any group. of 
Ider individuals, is the prevailing 
lesion. It is atherosclerosis, then, which 
we have principally considered in the 
present study in contrast to recent pub- 
lications=" in which lesions of the 
small vessels are highlighted. 

We are cognizant of the numerous 
studies on blood cholesterol and_ its 
relation to atherosclerosis. However. 
the subject does not fall within the 
scope of this paper, which stresses the 
physical signs of atherosclerosis. 

It is realized that the clinical pro- 
cedures for the diagnosis of athero- 
sclerosis emphasized in this study have 
been made in a predominantly oldet 
age group. Still we think that this is 
a valid starting point for a means to 


the earlier detection of intimal changes 
in diabetics and nondiabetics alike. 

Summary. 1. An attempt has been 
made to ascertain the presence ot 
atherosclerosis in 89 unselected diabetic 
patients from the out-patient depart- 
ment. Five diagnostic procedures were 
found to be of special value: 

(a) The carotid sinus pressure test 

positive in 65.6% of the cases ). 

(b) Palpation of supraclavicular pul- 
sations (present in 57.4% of the cases ). 

c) Presence of calcification of the 
abdominal aorta bv roentgenological 
studies (57.4% of the cases ). 

d) Determination of occlusive arte- 
rial changes in the legs (present in 46% 
ot the cases 

e) Presence of calcification in the 
aortic arch in the chest film (41.5% of 
the cases 

2. From the functional viewpoint, of 
the two main types of arteriosclerosis, 
medial sclerosis is part of the ageing 
process and has no special clinical sig- 
nificance 
3. Arteriosclerosis of the intima oc- 
curs in two major areas: a, In _ the 
thoracic arch and its adjacent vessels, 
proximal atherosclerosis, and, b, in the 
lower abdominal aorta and its main 
branches. distal atherosclerosis. 

The carotid sinus pressure test, 
supraclavicular —,pulsations and the 
presence of plaques in the aortic arch 
by roentgenography are valuable signs 
of proximal atherosclerosis. 

5. Calcification of the abdominal 
aorta and clinical evidence of occlusive 
vascular disease in the lower extremi- 
ties are of comparable value in the 
diagnosis of peripheral atherosclerosis. 

6. The clinical examination of the 
lower extremities provides more infor- 
mation as to the existence of occlusive 
phenomena in the leg arteries than any 
other procedure. 

7. In the dissection of 5 consecutive 
amputated limbs, it was found that the 
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cause of occlusion of the arteries is a 


characteristic fibrotic proliferation of 


ASSERMAN, 


VARCUS, FRANKEL: 
nosis of atherosclerosis were the elec- 


trocardiogram, fundos« opic examina 


the intima. The term “arteriofibrosis — tion, Roentgen studies of the pelvic and , 
obliterans” is recommended for this leg arteries, accentuation of the second 
process. aortic sound and the blood pressure I 

8. Of less importance for the diag- reading 

We ar deeply indebted to Dr. B. S. Kline of th Department of Pathology, Drs Mahrer I 
Krause and Lubert of the Ds partment of Roentgenog: iphy nd to the Cardiac and Ophthal 
mology De partments for their valuable sistance in the interpretation of our material 
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R. M. Eaton, M.D., F.A.C.S.°° 


J]. S. Caupnorr, M.D. 


J. E. Arretpr, M.D. 
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A. L. CuHaney, Ps.D. 


LOS ANGELES 


From the Communicable Disease Unit 
Colle oe ot Medi il Evangelists 


and Dx partment of Medicine. 


Durinc the Los Angeles epidemic of 
1948, 3165 cases of acute poliomyelitis 
occurred. Of these, 3094 were admitted, 
diagnosed, and treated in the Los An- 
geles County General Hospital. Such 
an unprecedented wealth of clinical 
material, seen in one hospital by one 
group of clinicians in a relatively short 
period, stimulated us to investigate 
certain basic physiologic and _path- 
ologic mechanisms not previously done. 
There were 612 bulbar poliomyelitis 
cases seen, of which 603 were treated 
in the Communicable Disease Unit. It 
was in this group that the morbidity 
and mortality were sudden and dra- 
matic. Numerous questions arose re- 
garding electrolytic balance in these 
cases, and it was soon learned there 
was no answer supplied by the medical 
literature as reviewed forward from 
1877. Therefore, a study was planned 
to determine the status of the blood 
electrolytic patterns from the time of 


CALIFORNIA 


of the Los Angeles County Hospital 


admission of the patient to the hospital 
until such time as he was discharged 
to other places. Becauss data pointing 
to aberrations in serum-protein patterns 
were accumulated rapidly, this prob- 
lem was immediately investigated. It is 
with serum protein patterns in acute 
poliomyelitis patients that this report 
is concerned. Though the electrolyte 
studies are closely bound to this work 
they will be published later. This re- 
port is offered now because of its 
therapeutic implications 

The study of each acutely ill patient 
was grouped into (a blood-serum 
chemistry and (b) urine chemistry, and 
the procedures required were set up 
in chart-form to show continuous 
graphic data for each patient. The 
laboratory made the following determi 
nations: blood serum chlorides, plasma 
bicarbonates, CO, combining power 
serum sodium, serum potassium, whole 
blood potassium, serum proteins and 


* This project was made possible through the assistance of the College of Medical 
Evangelists, and furthered by grants from the Research Foundation of the L. A. County 
Hospital and the National Foundation for Infantile Paralysis Appreciation is extended to 
them, all members of the various professional and technical staffs; also to the Medical 
Department of the U. S. Navy for a gift of serum-albumin 


** Grand Rapids, Michigan. 
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partitions, whole blood pH, whole 
blood hematocrits, circulating ketone 
bodies, urine pH, urine bicarbonates, 
urine sodium, urine potassium, urinary 
chlorides, and urinary creatine and 
creatinine. These data will be covered 
in another paper. As data accumulated, 
it was noted at once that there were 
consistent aberrations in the serum 
albumin content of the blood, serum 
ilbumin values being lowered often 
to the point of albumin/globulin ratio 
reversal, findings consistent with those 
found in other illnesses in which 
peripheral edema plays a prominent 
role. It was further noted that these 
changes appeared unusually early in 
poliomyelitis, and they appeared to 
drop in values parallel to the increas- 
ing clinical severity of the illness. One 
of the authors (Eaton) further sug- 
gested that, on the basis of similar 
experience in other illnesses in which 
lowered serum albumin was correlated 
with altered osmotic equilibrium of 
body fluids and edema, this might ac- 
count for some of the focal edema of 
poliomyelitis, attributed solely to the 
action of the virus in the past. He 
then theoretically postulated that these 
low serum albumin values were impli- 
cated in producing additional edema, 
and that it might be possible to stabil- 
ize and correct falling albumin levels 
by the administration of whole blood, 
blood plasma, or human serum 
albumin. Previously observed and re- 
ported instances of the value of plasma 
in the treatment of acute poliomyelitis 

\.G.B.)! support this view. The objec- 
tives of this study were to determine: 
1, What the serum protein patterns in 
acute poliomyelitis are; 2, Whether 
alterations from the normal patterns, 
when they occur, have any clinical 
correlation; 3, Can the observed pat- 
terns be altered by the administration 
of plasma or plasma substitutes; 4, 
Is the attempted serum protein level 


correction of any clinical value in the 
treatment of poliomyelitis? 


Procedure. Certain difficulties limited the 
scope of the study early in its course. Clinical 
material was abundant, but it was impossible 
to obtain sufficient irradiated serum plasma 
to enlarge the series as desired. In fact, avail- 
able supplies forced a limitation, both in 
terms of time and the amount of treatment. 
Any possible theoretical benefit from antibody 
content of utilized blood plasma was dis- 
counted and not regarded as pertinent. 

This study is based on 75 clinical cases (28 
treated, and 47 controls). All cases were 
admitted to the hospital during the 1948 
epidemic, and each met the affirmatively ac- 
cepted criteria for diagnosis; namely, typical 
history, classical physical and spinal fluid 
findings. No equivocal cases were used. All 
cases were confirmed, and isolated as having 
acute poliomyelitis, by the agents of the 
health ce partme nts concerned. 

All these cases of poliomyelitis passed 
through the communicable disease admitting 
ward where they were completely examined 
and appropriate laboratory work, muscle 
checks and spinal fluid studies were performed 
by physicians working there, before they 
were admitted to the hospital. All cases 
included in this study were seen within 12 
hours ot admission by one of the authors 
(J. E. A.) and followed daily thereafter by 
him. Within 12 hours, each patient was seen 
by one of two trained physical therapists who 
completed the patient's “Muscle Grading” 
chart. Following the above procedure, all 
cases were arbitrarily placed in one of the 
3 following categories for the purpose of this 
study: 

1. Non-paralytic, pre-paralytic cases 
without bulbar involvement, or those with 
less than one-third of the total body muscula- 
ture involved. 

2. Moverare. More than one-third of the 
total body musculature involved, or bulbar 
involvement present, but the patient not suf- 
ficiently ill to be placed in a respirator. 

3. Severe. Paresis or paralysis of more than 
one-third of the body musculature; bulbar 
involvement necessitating use of a respirator, 
and usually tracheotomy. 

Since the supply of blood plasma was 
limited, treated cases and controls were no 
longer alternated, but plasma therapy was 
reserved for severe cases. Cases accepted 
for inclusion in this series had blood samples 
taken immediately for protein determinations. 
The plan of procedure was as follows; 1. 
Daily serum-protein levels were made for 5 
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days. 2. On alternate days, 
taken additional 5 
3. If the patient remained available beyond 
the 14 day quarantine, specimens were taken 
day. 4. If the patient 
blood plasma, a protein determination was 


spec mens were 


until an were secured. 


every 3d received 
done immediately prior to plasma administra 
TREATMENT. Each 
daily injections of pooled human 
irradiated blood plasma in amounts calculated 


tion. 5 patient treated 


ceived 
roughly at 5 cx per pound of body weight 
for 5 consecutive days. However, no patient 
than 1000 cx 
any single day, with a few exceptions. 6. Each 


received more of plasma on 
patient was rechecked by the same physical 
therapist on the Ist, 3d, 7th and 14th hospital 
day, and when possible, weekly thereafter 

All laboratory 
in the research 
the Howe’ 
albumin and globulin, and measured by the 
biuret method of Kingsley®:!°. Blood samples 
showing hemolysis were disc arded and fresh 
ones taken 


Data. Ot 
were grouped as severe, 9 as moderate, 
and 4 as mild. In the 47 control cases, 
9 were 2 


determinations were made 
laboratory (A. L. (¢ 


technique for the separation of 


using 


the 28 treated cases, 15 


and 25 
mild. The serum albumin values used 


severe, 13 moderate, 
as “normal” were derived from a num- 
ber of determinations by the same 
technique. The serum-globulin values 


are also available and will be dis- 
cussed. 
DAY OF ILLNESS 
wit 
35} 
CASES 
GRAMS 501 
SERUM \ cases / 
ALBUMIN $77 
45} 
44} 
SEVERE cases 
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Fic. 1.—Serum albumin levels in poliomyelitis 
Controls: 25 mild cases, 13 moderate cases. 
9 severe cases. 


Control 
graphic 


Series. Fig. 1 presents 

average serum 
albumin levels in the untreated control 
series, classified according to severity. 
The protocols reveal that the serum 
albumin levels drop progressively each 


curves of 
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day, starting about the 3d day of illness 


(counting the first day of illness as that 
day on which the symptoms warranted 
diagnosis ). The drop in albumin level 
is roughly proportional to the severity 
of the illness. By the 7th to LOth day 
of illness, the albumin level reaches its 
lowest value and tends to level off or 
Table 


frequently not only show a drop in 


swing upward severe cases 


serum albumin of 1 or more gm. per 
100 cc., but also an upswing of the 
globulin, which results at times in re- 
versal of the A/G ratio. 
Treatment Series. Figs. 2, 3, and 4 
illustrate composite results obtained by 
using daily infusions of irradiated 
pooled human blood plasma at 5 cx 
per pound of body weight. From the 
point of view of stabilizing or correct 
ing depleted albumin levels, several 
the 


mild cases it was possible to elevate 


tacts become apparent, e.g., in 


the serum albumin levels above normal. 
Whether this is 
mains to be proven; at any rate, mild 
cases probably can be given smaller 
the between in- 
fusions lengthened. In moderate cases 
it was possible to elevate the dimin- 


desirable or not re- 


amounts or interval 


ished serum albumin level toward nor- 
mal quite materially. For these moder 


ate cases, the dosage used appears ade- 
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Fic. 2.—Serum albumin levels in severe polio- 

myelitis. 9 control cases, 15 plasma _ treated 
cases, 
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PLASMA PER AVERAGE LB OF BODY wt OF GROUP 
NOT REPRESENT AMOUNT FOR ANY INDIVIDUAL CASE) 
Fic. 4.-Serum albumin levels in mild polio- 
myelitis. 25 control cases, 4 plasma treated 
cases. 


rABLE 1 ALBUMIN AND GLOBULIN VALUES IN 2 TYPICAL CONTROL CASES 
DAY OF [SERUM ALBUMIN|SERUM GLOBULIN 
CASE ILLNESS| GRAMS/IOO GRAMS/I00 CC 
4 464 __ 237 
5 $02 2 42 
QN 6 448 2 32 
= 
BULBO - SPINAL 
MODERATE 384 327 
12 380 2 66 
13 373 2.90 
5 424 324 
6 398 310 
TK 7 413 | _307 
YR 406 263 
FEMALE 9 $18 324 
ASCENDING-SPINAL 10 357 332 
12 4) 253 
i3 ___408 248 
WORMAL: GLOBULIN 2 
ele quate. In the severe cases, 5 cc. per 
pound of body weight was inadequate 
: though helpful. In spite of such doses, 
~ TREATEO Cases 
levels remained below normal, and 
sem 5° when the supportive therapy was 
A 4a = 
stopped, the serum albumin levels 
: declined further. We think that serum 
albumin levels can be bolstered in 
esev at these severe cases, but the doses did 
not exploit these possibilities to the 
fullest. Had maximal therapy been 
Bi Serum albumin levels in moderate continued or even augmented, we be- 
poliomyelitis. 13 control cases, 9 plasma > 
lieve more nearly normal serum al- 
treated cases. d 
bumin values would have been. at- 
tained. 
, DAY OF In either control or treated series, 
‘ oS the globulin values of moderate and 
‘ severe cases early begin to rise (See 
Fig. 5). Because of this rise in the 
serum 38] serum globulins, total protein determi- 
nations are of little practical value in 
evaluating clinical progress; osmotic 
“ae, “Ve . 
equilibrium is controlled very largely 
by the smaller albumin molecule. 
| Sa Actually, by the method used in this 


study, that fraction of the globulin 
known as the alpha globulin is salted 
out with the albumin; thus, the low 
values cited for albumin are in reality 
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I 5.—Serum globulin levels in control cases 
95 mild, 13 moderate. 9 severe 


even lower. It has been shown in 
studies of serum proteins by electro- 
phoretic methods*, that when serum 
albumin levels drop from any cause 
the alpha globulins increase in amount. 
[It was not thought technically feasible 
to correct our values in this respect. 

Discussion. In regard to the four- 
fold objectives listed earlier, it can be 
stated on the basis of the data pre- 
sented that: 1. The greater the clinical 
severity and involvement of the case, 
the more consistently will the serum 
albumin levels drop below normal. 
This drop occurs early, between the 
Ist and 3d day, and progresses un- 
favorably until the 10th day at least. 
These patterns, observed in 75 cases, 
appear so consistently that they are 
to be accepted as clinical facts until 
such time as additional studies in the 
future further confirm them or prove 
otherwise. 

2. The deviation of the 
protein values from normal bears a 


serum 


linear relationship to clinical severity. 
i.e., the more severe the clinical involve- 
ment, the less the amount of serum 
albumin present. The pattern of down- 
ward progression has been given. On a 
statistical basis, the consistency with 
which these findings will occur in a 
large series requires further study. 

3. It is possible by giving blood 
plasma to retard the usual drop in the 
serum albumin level, and to raise low- 


instances to 


ered levels 


nh some 
normal 

1. We think that giving blood plasma 
to moderate and to severe clinical 
cases of acute poliomyelitis is det 
initely valuable. We recognize the 
great difficulty in evaluating any sin 
gle case, in predicting the progress of 
a given case with or without therapy 
in presenting objective measurements 
of improvement or progression, and 
the danger of formulating opinions 
upon insufficient data or too few cases 

In keeping with scientific tradition 
we attempted to obtain unbiased opin 
ions of physical therapists in follow 
ing muscle involvement thereby 
approach a critical evaluation. Thess 
therapists were uninformed of the na 
ture of the clinical studies undertaken 
All severe cases were receiving parente- 
ral fluids of one sort or another daily 
so another bottle of a different sort 
created no particular impression. There 
remain, also, the opinions and the im 
pressions of the senior authors whos¢ 
experience with poliomyelitis encom- 
passes not only these 3094 cases, but 
also epidemics occurring periodically 
for over 3 decades, as well as endemic 
cases seen in non-epidemic years. Eval- 
uation of any new therapy which can- 
not be objectively measured is fraught 
with danger due to over-enthusiasm, 
and of this danger we are well aware. 
However, from clinical observations 
paralleling its use and the subsequent 
data obtained, we believe that the ad 
ministration of blood plasma in large 
amounts, over suitable periods of time 
will prove life-saving in acute polio- 
myelitis. 

CasE l. M. W. Wh., f. Age, 18 vears 
Onset with backache for 5 days, headache 


and generalized weakness for 2 days 


Physical Exam. Stiff neck and back; temp 
101.0° F.: 


triceps and quadriceps; superficial reflexes 


hamstring tightness, weakness of 


absent; deep reflexes absent in triceps, patel 
lars, and achilles on left. 
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ACUTE POLIOMYELITIS PATIENTS 


Spinal Puncture. Cells, 285/cu. mm.; pre- 

ntl lymphocytes Pandy test positive. 

Diag Acute poliomyelitis ascending 
nal tvpe. Severe 

Cour ee Fig. 6 The disease was ar 

following initial administration of 750 

of plasma with gradual steady clearing 


f paral Patient treated daily for 7 days 


tre the respirator on the 2nd 


( e of M.W vears, female, 


Ascending spinal typ 


IMPRESSION. Improved by plasma therapy 


Case 2. B. S. Wh., f. Age, 13 vears. Head 


er, nausea for 4 davs; stiff neck for 
t days; respiratory distress and dysphagia for 


Exam. Te mp. 102.0° F. Stiff neck 

1 back; hamstring tightness; reflexes nor- 

paralysis of soft palate and right arm; 
hi itic and intercostal paresis. 

Spinal Puncture. Cells, 210/cu. mm. with 
SOT | iphoe yvtes. Pandy test positive 
Course (see Fig. 7). Patient became coma- 

id hospital day and was thought 
be in terminal stage. Generalized edema 

Patient given 1LOOO cc 


hen rum albumin level was 3.00 gm. per 


plasma 


LOO Patient regained consciousness in 24 
dramatic proveme nt which pro 
ressed favorably. At the conclusion of ther- 
rv, the patient seemed to maintain herself 
ntil suddenly, 10 days after the initial coma, 
he became suddenly cvanotic, went into 
reulatory collapse and died. 

IMPRESSION. Initial benefit from plasma 
therapy with relapse after it was stopped. 


This case illustrates the previous statement 
hat a consistent laboratory follow-up is 
necessary in every case. As the graphs illus- 
trate any of the severe cases are not c% apa- 
f 


le of maintaining the temporary advantage 
provided by plasma “ ‘rapy and will relapse 


unless more is given. In all probability, the 
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rac. 2 Case of B.S., 13 vears female, severe 
Bulbo-spinal 


dosage of plasma was neither large enough 
nor given long enough to obtain maximal sus 
tained benefit 

That serum protein levels drop in 
various acute infections and immedi- 
ately after surgical operations is wel! 
known. This phenomenon has been 
referred to as “the reaction of injury” 
the “catabolic phase of injury’. In 
poliomyelitis, it is thought that the 
drop in serum protein levels occurs 
too soon in the course of the disease 
to ascribe it to malnutrition, though it 
is a fact that in the early febrile stage 
of severe poliomyelitis no food is given 
by mouth. 
‘It is well known that edema occurs 
in such diseases as nephrosis, chronic 
liver disease, malnutrition of long 
standing, and that in these conditions 
when edema exists, there is depletion 
of serum albumin. The data in this 
report give evidence that poliomyelitis 
also causes profound hypo-albuminemia 
in its early acute phase. That edema 
plays any significant part in the pro- 
duction of paralysis in poliomyelitis is 
a concept that has ebbed and flowed. 
never having been either conclusively 
accepted or disproved. In 1907 Wick- 
man!” stated that edema of the cen- 
tral nervous system played a dominant 
role in producing paralysis. In 1949, 
Bodian? seems reluctant to accept this 
conclusion, although he does state that 
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“... It seems doubtful that nerve 
cell injury or destruction alone is re- 
sponsible . . . Since in many areas of 
severe nerve cell destruction, the in- 
flammatory response is relatively quite 
mild.” It is logical to accept that by 
the time a pathological section is pre- 
pared, the very processes used in 
tissue fixation might defeat an accurate 
estimate of edema. In view of the above 
it seems strange that till now, no data 
such as we present concerning serum 
albumin levels and _ their relationship 
to edema formation have 
been published concerning acute 
human poliomyelitis. This is all the 
more strange, 


prev iously 


as animal studies® have 
demonstrated that an acute drop in 
total serum albumin of 0.5 gm. per 
100 cc., experimentally produced, will 
cause ‘monstrable pulmonary edema 
The severe cases in this series repeat- 
edly demonstrated rapidly developing 
drops in serum albumin levels of 1 or 
more gm. per 100 cc. blood serum. 
Poliomyelitis is unique in that not 
only is the amount of paralysis present 
in the acute phase usually much greater 
than that during recovery, but also in 
that a very rapid improvement occurs 
frequently in the extent or amount of 
paralysis that has never been ade- 
quately explained. If the tremendous 
influence of osmotic equilibrium in the 
human body is considered, it becomes 
apparent that either a sudden drop or 
an elevation of the serum albumin 
level, with its proportionately great 
change in osmotic pressure, can give 
rise to sudden and dramatic changes 
in the condition of a patient, especially 
when these changes are inte rpreted 
with regard to edema formation within 
the central nervous system. The re- 
sidual paralysis in any single patient 
represents the number of functional 
neurons destroyed in a certain location 
r locations of the central nervous sys- 
tem, minus a certain amount of phys- 
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muscle re- 


iologic adaptation and 
education. 

The presence of edema in the cen- 
tral nervous system affected by polio- 
mvelitis has been adequately described 
by Courville® and many others both 
before and since. It is accepted by 
most that a certain amount of focal 
edema is initiated by the action of the 
causative virus and the attendant in- 
flammatory response. Excessive edema 
fluid interposed between the neuron 
and its nearest capillary interferes with 
the oxvgen-carbondioxide exchange. 
Nervous tissue. of all body tissues, is 
the most quickly damaged by anoxia 
and in the shortest time, particularly 
since additional anoxia may be pres 
ent as a result of inadequate respiratory 
oxygenation or other factors. For this 
reason, it becomes vital to bring about 
resolution of central nervous system 
Should 


our hypothe sis be further substantiated 


edema as quickly as possible. 


by subsequent studies, that lowered 
serum albumin levels are instrumental 
in producing additional edema, the 
value of serum albumin replacement 
in adequate amounts in the shortest 
possible time will have become fully 
established. 

In a given case a particular time 
the degree of paralysis due to direct 
action of the virus and that due to 
edema cannot be determined by pres- 
ent methods. From the data in this re- 
port, the prevention of serum protein 
changes should aid in breaking the 
vicious evcle of edema and anoxia, and 
tend to 


caused by the 


reduce paralysis to that 
action of the virus on 
neurons. We 


specific believe — this 


hypothesis to be feasible; that prompt 
action along these lines has made the 
difference in some cases between life 
and death: and that it may have ma- 
terially affected the final degree of 
paralysis in the convalescent patient. 


In the final evaluation of our data, 
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ACUTE POLIOMYELITIS PATIENTS 


the plasima-treated cases were com- 
pared with the control cases in regard 
to their clinical course, as evaluated 
by the physical therapist previously 
mentioned. Beginning with the 3d_hos- 
pital day, selected as such because 
plasma therapy was started on or be- 
fore that time in nearly all cases, the 
observation of increased, unchanged, 
or decreased paralysis was made _ in 
each of the 3 arbitrary classifications 
' (Table 2). 


plasma-treated group 


of mild. moderate or severe 


Invariably the 


rABLI 


remain in any single patient. At the 
conclusion of this study, most severe 
cases still demonstrated serum albumin 
levels below normal. Reports have been 
received from hospitals receiving these 
patients tor long term chronic care, that 
some of these severely involved cases, 
judged to be stabilized, turned sud- 
denly worse and died for no demon- 
strable reason. 

2. It is not known what the result 
of treatment would be if each patient 
in the severe group were treated for 


CLINICAL RESULTS IN PLASMA TREATED AND CONTROL CASES 


cLassiFication, Group | | WORSE |UNCHANGED| IMPROVED 
+ 
| 
CONTROL 25 | 24% 68% 8% 
MILO +— j 
PLASMA | 4 25% 50% 25% 
CONTROL 13 30% 61% 9% 
MODERATE }— j 
PLASMA 9 33% 44% 23% 
CONTROL. 90% 10% 
SEVERE + + - 
PLASMA 15 | 53% | 20% 27% 


WORSE REPRESENTS NCREASED AMOUNT 


OF INVOLVEMENT OR PARALYSIS 


MPROVED REPRESENTS DECREASED AMOUNT OF INVOLVEMENT OR PARALYSIS 


THIS TABLE REPRESENTS CHANGES BETWEEN @ HOSPITAL DAYS ONLY 
BECAUSE PLASMA PATIENTS BEGAN FECEIVING |T ON OR BEFORE THE 3RD HOSP DAY 


revealed unquestionably superior re- 
sults. This is a impressive in 
the severe group. Ninety per cent of the 
controls progressed as compared to 53% 
in the treated group. It is to be reiter- 
ated, however, that we are hesitant 
to stress these results because of our 
awareness that the series is small, and 
that there are no criteria for objective 
improvement which are indisputable. 

To workers in this field who may 
care to investigate this preliminary re- 
port further, we suggest some pertinent 
problems that go beyond our investiga- 
tion, to wit: 

l. It is not known how long the ab- 
normalities in serum protein patterns 


longer periods, and_ possibly with 
larger amounts of plasma. 

It must be borne in mind that we 
were aware of the sodium content of 
the plasma and were extremely re- 
luctant to force large quantities of 
sodium. 

3. It is not known if there is any 
appreciable effect from the antibody 
content of large amounts of blood 
plasma. We were unable to acquire 
sufficient human serum albumin, salt- 
free, to complete a series which would 
determine this factor. 

We believe that cases which fall into 
our “mild” class probably will do well 
without plasma. On the other hand, 
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"A ACUTE POLIOMY! 
the arbitrary dosage of 5 cc. per pound 
of body weight seemed quite adequate 
the group. In the 
severe it is thought that 5 cc 
per pound is insufficient and_ that 
ot 


too rew. 


fol “moderate” 
group 
5 
treatment 


are unquestionably 


This report deals only with one phase 


of the entire problem of metabolic 
changes in acute poliomyv litis patients 
ind by no means brings out the mag 


other changes such as 
which are ot 
Smee 


nituc ( 
of the 


utmost physiologic significance 


id base balances 


how: Vel 


it deals with a problem not 


previously covered the literature 
ind since it was easily amenab] to 
clinical applic ition without necessitat 
ing an elaborate research laboratory. it 


is felt that its pres ntation is warranted 


Summarv. |. A study of the serum 
protemn patterns in aeute polio 
nvelitis patients was onducted, Daily 
protein determinations were carried 
out on 47 cases as controls ind 28 
patients who received therapeutically 
large daily doses ol pooled irradi ted 
human blood plasma 

2. general, the sen Ubumin 
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LITIS PATIENTS 


fraction of the blood proteins dropped 
in a manner roughly parallel to the 
clinical severity of the case, beginning 
between the Ist and 3d days of illness 
and this drop reached a maximum be 
Tth and 10th days 


3. The progressive drop in serum al 


tween the 


bumin levels was retarded, or prevented 


in some cases. by the administration 
of pooled irradiated blood plasma in 
amounts of 5 ce¢ per pound of body 
weight within 24 hours after it was 
given. This augmentation of serum 


albumin values is a temporary 


ph 
nomenon requiring continuous support 
for 


vet undetermined length of 


ath aS 
tine in order to obtain sustained. 
clinical effects 

t. The theoretical significance of the 
lower d serum ilbumin IS discussed 
relation to prevailing concepts of in 
terstitial edema in diseases other than 


poliomvelitis, and 


| 1S applied hvpothet 


ically to central nervous svstem edema 
ind the reversible paralytic factor in 
the of human polio 


litis 
2 \ therapeutic 


for consideration. It requires additional 


opinion is presente dl 
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lure biochemical study of effusions is — tissues The cytological technique 
of interest chiefly for these reasons: 1, often serves to confirm the diagnosis 
it may present the most convenient — of neoplastic exudate by the demon- 


means for the detection and study of 
the chemical constituents and metabo- 
lites of the tumor in the living patient; 
2. it may provide information leading 
to the discovery of new biochemical 
indices of the severity of neoplasia 
and of the effectiveness of therapy; 3, 
ilthough neoplastic effusions tend to 
occur in late stages of the disease, their 
cause often remains a difficult diag- 
nostic problem and new criteria for 
determining the etiology of effusions 
ire therefore highly desirable. 

Lactic acid has been generally recog- 
nized as a substance which is markedly 
increased in tumors as compared with 
normal tissues!!". 8—glucuronidase is 
one of the few enzyme systems which 
show increased activity in tumor 


Chis study was supported in part by grants from the | 


stration of tumor cells in effusions®. 

In the present study, the determina- 
tion of lactic acid, glucuronidase and 
cytological examinations were done in 
169 effusion fluids taken from 56 pa- 
tients and the findings have been cor- 
related with clinical and pathological 
information. 

It appears that the neoplastic effu- 
sions are frequently but not always rich 
in glucuronidase, lactic acid and can- 
cer cells, and that these components 
are absent (cancer cells ) or low 
(glucuronidase, lactic acid) in non- 
neoplastic — effusions and neoplastic 
transudates. In the course of the dis- 
ease all 3, or any |, of these indices 


may change in either direction. 


S. Public Health Service, National 


Institutes of Health, National Cancer Institute, Bethesda, Maryland, and by a grant of the 


American Cancer Society, New York. 
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Methods. All the patients studied were hos 


pitalized¢+ and complete clinical studies were 


made of them before their inclusion in this 


series. \utopsies were done in as many 
cases as possible. Some patients were receiy 
Chest and abdominal 


Huids were obtained by conventional thoraco 


ing chemothe rapy. 


centhesis and paracenthesis, a portion of the 
fluids being preserved in sodium fluoride for 
lactic acid and Another 
iliquot was taken without preservative for 


glucose analysis. 


immediate determination of glucuronidase 
activity and for cytological study. In some 
instances a modified Wright stain, described 
elsewhere®, was employed. Whenever possi 
ble repe ited paracenth« sis and thoracocen- 


thesis wer performed on individual patients 


GLUCURONIDASE 


UNITS/ 100 C.C 


CANCER NON -CANCER 


3000 


Ii 


to Fishman, 


uncentrifuged 


OMBURGER: EFFUSIONS 
Che tollowi hemical methods wer« used 
l. 8-glucuronidase was determined according 


Springe! and Brunetti® on th 
specimen supernatant 


laked cell sedi 


ifter sedimentation and the 


ment were studied for glucuronidase activity 


Markus? 


The data will be expressed for convenience 


n terms of the une ntrifuged specimen only 
I 
2. Lactic acid was analyzed according t 


Ou litative lactic estimations 


were done by kK: lling’s terrous chloride test! 


irbitrar\y scale ot l to > to 


ising an 
ndicate the intensity of the color reaction. 

3. Glucose analyses were performed on zin 
wadroxide blood protein-tree filtrates by the 


olin ome thy 


LACTIC ACID 


MGM/100 cc 


CANCER NON - CANCER 
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O-NEGATIVE CYTOLOGY 
@-POSITIVE CYTOLOGY 
x=-CYTOLOGY NOT DONE 
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+t We are 
Hospital, the 


indebted to the 


to some of their material and records. 


chiefs of the medical services of the 
New England Hospital for Women and Children, th 
Boston [ niversity and Tufts Services of the Boston City Hospital fo 


Summary of data on patients with and without cancer 
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FISMAN, MARKUS, PAGE, PFEIFFER, 
Total protein was determined by diges 
n and Nesslerization 
- 5. Specific gravity was estimated with a 
rinomete! 
Results. 1. 8—glucuronidase, lactic 
‘a iid and cytology in effusions (See 
. Fig. 1). In S cases, 6 of ascites and 
2 of pleural effusions caused by liver 
* disease and cardiac decompensation, 
the glucuronidase activity ranged 


from 53 to 393 units per 100 ml. The 


HOMBURGER: 


STUDY ON EFFUSIONS = 57 


titative measurements of lactic acid 
offered no correlation. 

2. Results of Studies Repeated in the 
Same Patient. A large number of re- 
peat determinations were done in many 
cases. One interesting case illustrates 
the spontaneous changes which may 
occur in the body fluid. Thus, positive 
findings obtained at the beginning ap- 
proached “normal” values toward the 


Me 
end (Fig. 2 


’ lactic acid concentration ranged from 3. Studies of Total Protein Content 
12 to 42.5 mg. per ml. Most specimens and Specific Gravity of Fluids. The to- 
ontained no cells and occasional _ tal protein values, as well as the values 
mesothelial cells were seen in some. for specific gravity, were obtained but 

PABLE 1 RELATION OF STTE OF CANCER TO FLUID 
GLUCURONIDASE AND LACTIC ACID VALUES 
Cilia onidase Lacti lead 
Vo. of 
( fnaly Mea Range {nalyses Mean Range 
( NCER P 
Breast 14 655 230) 2725 12 
35 91 611 9 61.0 6-109 
| 17 1655 160 8000 14 TS 9 140 
(sast intestinal 
tract $5 S47 122-2105 20) $1.4 11 62 
Ovary 1187 262. 3960 50.2 15-198 
Miscellaneous 7 S02 164-495 35.0 93-54 
Non Cancer Groupe 10 206 95-3808 9 24 2 11-42 
In 40 cases of cancer, the glucuroni- have been found not to contribute 


106 


ranged from 0 (in one instance ) to 8250 


dase activity in determinations 
units per 100 ml. The ranges and aver- 
ages in various types of cancer are 
given in Table 1. 

The 


group are 


lactic acid values in the same 
also listed in Table 1 and 
g. | shows the distributions of lactic 


Fj 
wid and glucuronidase values in both 
pleural and ascitic fluids and their re- 
lation to cvtology. 


In 96 fluids from cancer patients, 
additional qualitative lactic acid tests 
were performed; the relationship be- 
tween the results of this test and quan- 


greatly to the present study. 

Discussion. The results of this study 
that in specimens 
taken from effusions caused by cancer 
the glucuronidase activity and the con- 
centration of lactic acid were signif- 
icantly elevated. 

Repeated studies on the same patient 
showed the transition of an exudate of 
this type into an effusion containing 
little or none of these tumor metabo- 
lites and vice versa. By the usual char- 
acteristics of total protein and specific 
gravity, which may not change simul- 
taneously, such effusions would still 


showed 
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be considered exudates. In terms of the 


tumor metabolites studied. however 


the \ 


should be 


have changed completely and 


considered an entirely differ 
ent tvpe of effusion. It seems likely that 


such fluids which are devoid of | the 
tumor metabolites studied here have 
no direct contact with the tumor mass 


and are probably caused by compres- 


sion of major vessels by the tumor 


a mechanism commonly believed to re 


sult in transudates. The inflammatory 


HOMBURGER? STUDY ON EFFUSIONS 


stucied. 


the fluid Cells 


mav or mav not desquamate into such 


a tumor and 


Huids and the extent of cde squamation 


mav vary. 
One may assume that enclosed 
effusions in close contact with tumors 


would present a favorable medium for 


the study of tumor metabolites in the 


living patient. Our data show that dis 
appointme nts would be encountered if 
effusions 


work were to be don 


taken 


On 


at random from patients with 


STUDIES ON EFFUSIONS, CASE F. : VARIATIONS 
OF LACTIC ACID,GLUCURONIDASE, APPEARANCE, 


+ an 


CYTOLOGY + 
APPEARANCE CLOUDY EXUDATE| CLEAR, YELLOW TRANSUDATE 
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\ spontaneou f | cl teristics of 


process often surrounding neoplasti: 
i 


masses may well be alone responsible 
for the pe rsistence of high protein con 
centrations in such fluids. Functionally 
different from 


that which prevails when tumor tissue 


this situation is quite 


infiltrating pleura or peritoneum pro- 
vokes exudation with which it remains 
in intimate contact. 
The recognition of these factors gives 
a reasonable interpretation of our data. 
High elevated 
lactic acid levels can occur only if there 


glucuronidase and 


is reasonably intimate contact between 


proven cancer. In a good number ot 
cases of proven cancel neither cvtolog- 
out of 106) 
glucuronidast out of 106 
13 out of 106) were above 


the average found in the control group 


ical findings 5 nol 
nol 


lactic acid 


of patients without cancer 
We 


characteristics 


Z the 3 
this papel 
were to be found elevated in a fluid 
the that 
the metabolites, if 
present in the tumor, could also be de- 


tected in the fluid. It is to be antici 


believe that if any 2 of 
studied in 
excellent 


chances would be 


presence of other 


| 
| 
| 
| | 

| 
| 
| 
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pated of course, that there may be 
factors in such fluids which may neu- 
tralize or antagonize metabolites which 
might be studied. 

In terms of clinical experience, we 
nay state that the elevation of both 
hemical characteristics (glucuronidase 
ind lactic acid ) appears to be of itself 
diagnostic for the presence ot cancer. 
whereas the absence of elevations and 
negative cytological results have no sig- 
nificance for the ruling out of cancer. 

Summary and Conclusions. 1. In 106 
liquots ot effusions trom 10 patients 
with cancer and in 9 samples of 
transudate from § patients with liver 
ind, or, heart disease, determinations 
were made of 8—glucuronidase activity, 
lactic acid content cytological 
studies were done. 

2». Lactic acid values and glucuroni- 
lase activity in the controls were 
within narrow ranges, and no fals 
positive cytological findings were found 
in these fluids. 

3. There were specimens of 
proven cancer where cytological studies 
were negative. In 28 of these the 
glucuronidase activity was above the 
normal” average. The lactic acid con- 
centration was more than in the con- 
trol average in 16 of these 36 cases. 


We are greatly indebted to Dr. J. T. Smith 
tol 
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In 13 fluids from patients with known 
cancer, none of the characteristics was 
elevated. The qualitative test for lactic 
acid was found to be unspecific and 
useless. 

1. On repeated study in 1 patient, 
| or more of these characteristics may 
increase or decrease during the course 
of the disease and sometimes without 
any apparent correlation with its clin- 
ical severity. 

2. Positive cvtological findings alone 
are not always accompanied by an 
elevated concentration of the metabo- 
lites (lactic acid and glucuronidase ) 
and their elevation is not invariably 
accompanied by the presence ot de- 
tectable tumor cells. 

6. It is thought probable that the 
presence in a high degree of all 3 char- 
acteristics indicates favorable condi- 
tions in the effusion fluid for the study 
in vivo of other tumor metabolites. If 
either glucuronidase or lactic acid or 
both should be elevated, even in the 
absence of positive cytological results, 
such findings may be of help in estab- 
lishing the diagnosis. 

7. Some mechanisms which may ex- 
plain the variability of the composition 
of neoplastic effusions have been con- 


sidered. 


Dr. S. C. Kasdon, and Miss Margit Olsen of 


logy laboratorv of the Boston Dispensary for the cvtological re ports. Grate ful acknowl 
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Holy Ghost Hospital, as well as to Dr. Henry 


Baker, Chief of Staff of the Jewish Memorial Hospital, and to Murray Fertel, executive 
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THE SALT DEPLETION SYNDROME FOLLOWING MERCURIAL 
DIURESIS IN ELDERLY PERSONS 


By Harry L. 


Jarre, M.D 


AntTHUR M. Master, 


AND 


WILLIAM Dorrance, M.D 
NEW YORK, NEW YORK 


From the Cardiographic Department and_ the 


ALTHOUGH the occasional occurrence 
of salt depletion and dehydration reac 
tions following mercurial therapy has 
been recognized for a number of vears 
the emphasis recently placed by Gold 
and his co-workers!” on intensive, daily 
administration in congestive failure has 
made the question of safety in employ 
ing this drug an urgent one’. The 
merits of daily mercurial injections in 
selected patients are undeniable but 
we have been impressed by the num 
ber of reactions in older patients 
Young persons, particularly those with 
rheumatic heart disease, not uncom- 
monly receive hundreds of injections 
over many years without serious reac- 
tion’? **. However, particularly in the 
elderly age groups, diuresis may be 
followed by asthenia, apathy, somno- 
lence OI! restlessness. anorexia, con 
fusion, disorientation, drop in blood 
pressure, fever, stupor, coma and even 
death. The blood urea rises and the 
chlorides fall. This may be true even 
of injections given at intervals of sev- 
eral days. It should be remembered 
that in older persons some degree of 
renal impairment is usually present 
even before the specific gravity of the 
urine is fixed. Poll and Stern? warned 
of dangerous dehydration reactions in 
the presence of old age, arteriosclerosis 
and cachexia. Klinghoffer’ noted 3 in- 
stances of serious dehydration with | 
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death from mercurials within 1 veat 
on a single hospital ward. Salt depl 
tion and dehydration reactions were 
found to complicate mercurial the rapy 
particularly in hot weather'. Recently 
Soloff and Zatuchni=” saw 4 instances 
within 1 month in which dehydration 
following mercurial therapy contribu 
ted to the death of patients in con 
gestive failure. Schroeder** has re 
cently described the “low salt 
svndrome” in various conditions 

\ number of warnings have bee 
leveled against the use of mercurials 
in the presence of renal damagt 
Boone! described a remarkably high 
incidence of death among patients with 
renal disease and congestive heart fail 
ure who had received salyrgan. The 
incidence of azotemia and uremia in 
patients with hypertensive and arterio 
S¢ lerotic heart disease has been re 


ported — twic as great following 


mercurial diuresis as in those who had 
not received injections" Fishberg® 
avoids mercurials if the maximum urine 
concentration is not greater than 1.015 
DeGraff and Nadler’ emphasized the 
fact that patients with renal damage 
furnish the largest group with fatal 
reactions following mercurial diuresis 
Ray and Burch*® believe that acute 
glomerulonephritis, renal insufficiency 
blood urea nitrogen greater than 60 


mg. per 100 cc., oliguria, hematuria 


| 
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and severe albuminuria in patients with 
previously normal urine contraindicate 
the use of mercurial diuretics. 

\luch less common than dehydration 
reactions following mercurials is renal 
injury. The transitory appearance of 
albumin, casts, red and white cells in 
the urine is not rare®“°, Anuria due to 
renal necrosis and toxic nephrosis has 
hye ell 

\nother cause of oliguria and uremia 
following mercurial diuresis is swelling 
of the prostate in persons with pros- 
tatism, active or latent*'. This may 
prove a serious complication. 

Although they do not fall directly 
within the province of this paper, the 
fatal reactions to intravenous mercury 
injections’: and the sensitivity reac- 
tions of chills, fever, urticaria and 
isthma mav be 

The incidence of salt depletion and 
dehydration reactions and renal injury 
following mercurial diuretics undoubt- 
edly is related to the frequency of in- 
jections, the selection of cases and the 
use of low salt diets. 

rhe following case histories have 
been chosen from patients observed by 
the authors during the past 2 years. This 
study does not constitute a statistical 
analysis. It is our impression that the 
incidence has increased since the in- 
troduction of intensive, daily mercurial 
therapy. Two of the cases cited below 
occurred within a period of 4 weeks on 
one hospital ward where it had become 
the rule to administer daily mercurials. 


Case Presentations. Case 1. A.K., 578682. 
| 


tle, aged 70, was admitted to the hospital 
n congestive heart failure. He had received 
mercurial injections every week or two over 

period of 4 years. The heart was enlarged. 
\uricular fibrillation was present and_ there 
was edema of the ankles and sacral area. 
lhe blood pressure was 170/72 mm. Hg. The 
blood urea nitrogen was 15 mg. per 100 ml., 
the urea clearance was 54% in 2 hours, the 
phenolsulfonephthalein excretion was 35% and 
the specific gravity of the urine was 1.020. 


He was given 2 ml. mercupurin intravenously 


daily for 10 days. At the end of that time 
he had lost 17 Ibs. and the signs of failure 
had disappeared; however, the urea nitrogen 
was 57 mg. per 100 ml., the sp. gr. of 
the urine was 1.016 and the phenolsulfoneph- 
thalein excretion was only 28%. Twelve days 
later the urea nitrogen had risen to 67 mg. 
per 100 ml. and the sp. gr. of the urine 
was 1.012. The patient became hyperpneic, 
lethargic and disoriented, he vomited and 
developed a tremor of the hands. The urinary 
output fell to 85 ml. in 24 hours and the 
urea nitrogen rose to 109 mg. per 100 ml 
The blood chlorides were 679 mg. per 100 
ml. He received glucose in saline intrave- 
nously each day but became comatose and 
died 16 days after the cessation of mercurial 
therapy. Postmortem examination was not 
allowed 

CasE 2. W.W 596140, male, aged 


i” 
developed acute posterior wall infarction with 
congestive heart failure and auricular fibrilla 
tion with rapid ventricular rate There were 
numerous rales at both bases, gallop rhythm 
ind edema of both ankles. The liver was 
palpabl } em. below the costal margin 
The blood urea nitrogen was 38 mg. per LOO 
ml. He was given digitoxin and quinidine, 
and the rhythm became regular. He received 

ml. of mercuhydrin by muscle daily for 6 
days Singultus developed soon atter admis- 
sion and became progressively more severe 
despite all known therapeutic measures, in- 
cluding phrenic nerve block. On the sixth 
day of mercurial therapy the urea nitrogen 
was 66 mg per 100 mi. the blood chlorides 
556 mg. per 100 ml., and the CO, combin- 
ing power 69 vol. % He became drowsy, 
confused, disoriented and_ restless. Muscle 
twitching set in. Thereafter he gradually im- 
proved, On the 12th hospital day the blood 
urea nitrogen had fallen to 45 mg. per 100 
ml. and the blood chlorides to 500 mg. per 
100 ml., but the degree of congestive failure 
increased and after 2 weeks he suddenly 
died. Post mortem examination was not ob- 
tained 

Case 3. E.E., 576574, male, aged 76, en- 
tered the hospital with acute urinary reten- 
tion due to prostatic hypertrophy. He had 
noticed increasing dyspnea and edema dur 
ing the previous 3 months. Examination 
revealed severe congestive failure. His neck 
veins were distended and numerous moist 
rales were present at both bases. The heart 
was enlarged to the left and the rate was 
36 as a result of complete A-V block, indi- 
cated by electrocardiogram. The liver was 
palpable 5 cm. below the costal margin and 
was firm and nodular. Severe edema was 
present. The blood urea nitrogen was 19 mg. 


il 
| 
( 
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er LOO ml. He was placed on a 1000 caloric 
200 mg ot 


He re 


sodium 


ot 


liet, containing only 


fluids to 3000 eived 


rcuhyvdrin daily by vein for 11 days. By 
ith dav he had lost 16 Ibs., the liver and 
lema had receded and the blood urea nitro 
u had risen to 32 mg per LOO ml. Thre 
later he became asthenic somnolent 
fused and disoriented. The left arm and 


ck 


twitched. Chevne-Stokes 
of digi 


respit ition 
given U.O mg 


was g ng 


which caused vomiting. On the 16th 
e blood urea nitrogen rose to 49 mg 
OU | ind the hlorides fell to 468 
LOO mil.: the CO mbining power 
re ed to 35.6 ) \ regular diet 
was prescribed the p tient became 
id the blood chemistry figures grad 
turned to nor ] Pransurethral 
t was performed and the patient was 
il \proved 
Case 4. M.S:, male, aged 57, entered th 
tal because of progressive dyspne 1 and 
thop1 On admission his blood pressur 
260/140 mm Hg The heart was en 
i the left ind gallop rhvthm was 
t. There were numerous tales at both 
th live! Was palpabl 5 Cin be low 
tal irgin and moderate edema of 
tl i kles was present The blood ure 
ti 1 was 20 mg. per 100 ml. He r 
2 |. of mercuhydrin daily for 2 davs 
2 mil twice dail\ tor > davs then 
2 |. daily tor 3 davs, a total of 18 ml. in 
ek. the Ith dav the blood urea 
i was 32 mg pel L100 ml.. the chlorides 
Dia per 100 ml. and the CO., combinin 
67 vol Three davs after the cessation 
t t njections, the urea nitrogen had riser 
51 1g. per LOO mil.. the hlorides and 
CO., were essentially the same At this time 
lost 20 pounds. The venous 


pressure 


ulation time were normal. Phenol 
phthalein excretion was 30 There 
) isional rales it the bases the liver 


i small pk ural effusion 
sicle The 


resent on right blood 
itrogen fell to 24 mg per 100 ml. and 
lorides to 550 mg per 100 ml. At this 
the patient becam« paranoid, confused 
ncooperative, refusing nourishment and 


ition He received 500 ml. of normal 


solution by clysis, and the following 

these symptoms had disappe ired. He im 

pr | steadily and the urea nitrogen fell t 
16 per LOO ml 

Case 5, 572970, female, aged 73, was ad 


mitted several 


both 


ot 


months duration Rales were present at 


in congestive failure 


R, 


DORRANCI 


bases: The heart was markedly enlarged t 
the left, auricular fibrillation was present ind 
there was a rough systolic murmur over t 
the precordium Her blood pressure was 
220/120 mm. Hg. The blood urea nitrogen 
was pel 100 ml. The venous pressure 
was m. H.O, rising to 25 cm. on RUQO 
pressure. She was given low salt diet 
fluids to 3000 ml. and digitalis. Two ml. of 
1 mercurial were given twice weekly Atter 
the 5th Injector the patent had lost 7 
pounds. The bl 1 urea nitrogen had _ riser 
to 40 mg. per LOO ml. and therefore the 
injections were t pped Nevertheless. — the 
patient became weak, nauseated. somnolent 
ind confuse¢ week later the blood 
urea had risen to 89 mg. per 100 ml. and the 
CO., combi ower reduced t 
| The 1 chloride were 675 
per LOO l. Int nous se salin 
ind 1/6 M_ lactat were ¢ thie pate it 
symptoms ray ippeal id the ure 
trogen @1 fell to 20 per LOO | 
Case 6. B.H le 0 7 with lor 
standin hyp t n ked rdiac « 
largement and left bundle br h block, « 
tered the hospit idvar | ngestive fail 
ure with exten bilateral pleural effusi 


iscites ind Massive edema His blood urea nl 


trogen was 2 per LOO i. He received 2 
daily injections of 2 ml. of reurial with pr 
fuse diuresis and diminution of edema: how 
ever, the pleut | perit il collections of 
Huid persist 1; LOOO ml. were then withdrawn 
from the right pleural cavity and 6000 ml 
from the perit |. He received 1 ml. of 
mercury for 2 but these were discon 
tinued had be ipatheti 
stuporous and disoriented. At this point th 

urea had sen to 54 mg LOO 


blood 


| lt fallen to 515 m 


ind 
per 100 ml. Hi roved and the urea fel 
t 28 meg per LOO il. One week later the 

ercurial injections had to be renewed, | 
| being every few davs Deat! 
«curred 1 month later 

CasE 7. A.( rale ed 69. entere: 
be vse of di ind igh of 6 mont] 
duration. There were rales at both bases 
the heart enlarged to the left and auricul 
fibrillation was present. The liver was palpa 
ble 5 cm. below the costal margin Ther 
was no edem she was given mercupuri 
2 ml. every 5 days. After 3 or 4 doses the 
signs of congestive failure id receded but 
she complained of being very weak and 


became drowsy. The injections were discon 


tinued. The blood urea nitrogen proved 


be 120 mg per 100 ml. She was directed 


| 
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ike fluids liberally, and soon improved. 
Phe blood urea nitrogen fell to 43 mg. per 


Case 8. A.S., male, aged 81, was ob- 
erved in advanced congestive failure. He 
| received 2 ml. of mercuhydrin daily for 
loses; nevertheless, a large right pleural 
ffusion was present, the liver was felt below 
level of the umbilicus, and considerable 
i Was present Phoracentesis vielded 1600 

|. of fluid. His condition improved; the liver 


palpabl following 2 additional 
f mercuhvdrin. However, 2 days later, 
hecame irrational, disoriented and unco- 
perative. He was given salt by mouth but 
| after several days in pulmonary edema. 
emphasizes the caution required 


ing even advanced congestive failure 
t ercurials in’ elderly persons and the 
Litt ty of combating salt depletion in such 


Discussion. Profound electrolyte im- 
halance may follow mercurial diuresis. 
Blumgart and his colleagues? demon- 
strated that sodium, potassium, cal- 
cium and = chlorides, addition to 

tel are excreted in increased 
unounts. Numerous recent investiga- 
tions have emphasized the greater 
excretion of sodium following mercurial 
liuretics, especially with unrestricted 
sodium Poll and 
compared the marked asthenia, rest- 
lessness and muscular cramps following 

assive mercurial diuresis to Addison's 
disease. Patients with chronic glomeru- 
lonephritis with preponderant salt loss 
have a similar asthenia**. These symp- 
toms may be attributed to the loss 
sodium chloride. Another factor con- 
tributing to asthenia may be the loss 

potassium. Urinary loss is one of the 
mportant routes for potassium excre- 
tion®*, With such large quantities of 
uid excreted during intensive diuresis, 
the possibility of potassium depletion 
nust be considered very real. 

Elevation of blood urea nitrogen was 
resent in all our cases. A rise in blood 

rea nitrogen may be produced by 
liminished glomerular filtration and 

itrogen or water imbalance. The exact 


mechanism which obtains in mercurial 
diuresis is obscure but it may be re- 
lated to some initial renal involvement. 
Dehydration reduces the urea clear- 
ance with elevation of blood urea even 
in normal subjects*'. In most cases 
the elevation of blood urea nitrogen 
following diuresis is reversible but in 
the presence of renal damage it may 
persist. Binger and Keith® found signs 
of persistent renal impairment atter 
massive diuresis in 16% of their pa- 
tients. In any event, a rising blood urea 
nitrogen may be an ominous sign and 
should be carefully looked for. The 
blood urea should be determined at 
least twice a week and the blood 
sodium or chlorides and CO. combin- 
ing power occasionally. Sometimes the 
only warning of approaching difficulty 
is a fall in blood chlorides. Unfor- 
tunately, with daily mercurial therapy, 
the full-blown syndrome of salt de ple- 
tion and dehydration or, rarely, toxic 
nephrosis, may occur so suddenly and 
precipitously that the laboratory data 
serve only to confirm, not to warn. 
This may occur even in the most rigidly 
observed Cases where the blood urea 
nitrogen is determined every other day. 

Salt depletion and dehydration reac- 
tions do not occur so frequently in 
young patients with rheumatic heart 
disease as in elderly arteriosclerotic or 
hypertensive patients. Certainly in the 
latter, dehydration and salt depletion 
are of dire prognostic significance and 
may contribute directly to a fatal out- 
come. This is doubtless the result of 
the presence of unrecognized renal 
damage the elderly group. Another 
factor in producing symptoms probably 
is the marginal status of the cerebral 
blood flow in elderly patients with 
arteriosclerotic and hypertensive cardi- 
ovascular disease. The symptoms seen 
in dehydration reactions, i.e, somno- 
lence, confusion, disorientation, rest- 
lessness, stupor, are cerebral symptoms. 


(+4 JAFFE, 


Dehydration further compromises an 
already impaired cerebral blood flow. 
Whereas these symptoms occur not in- 
with conservative 
mercurial therapy, it is obvious that 
their likelihood is 
creased by 


frequently, even 
considerably in- 

treatment. Pre- 
difficult 
determinations of 


intensive 
vention of such 


although 


reactions is 
frequent 
blood urea nitrogen and sodium will 
keep them at a minimum. The recent 
introduction of thiomerin’®, a mercurial 
given by subcutaneous injection, prom- 


ises to be of aid in reducing these re- 


actions 
This does not imply that daily 
mercurial therapy does not have its 


the 
failure. In our experience it is an ex- 
cellent therapeutic tool it is 
strenuous. In elderly hypertensive and 


place in treatment of congestive 


arteriosclerotic patients, daily injections 
may be dangerous and should be used 
with great caution, if at all. This holds 
particularly when there is any indica- 


tion of prostatic enlargement. 


MASTER, 


DORRANCE: 


It is usually possible to restore renal 


function and electrolyte balance by 
administering salt and fluids. This may 
be done orally or by injection of con-. 


centrated saline solution, that is, 5% 
The latter has been administered even 
in the presence of congestive failure, 
as evidenced by edema, enlargement 
of the liver and pulmonary congestion” 
Attention 1s 


the occurrence of salt depletion and 


Summary. directed to 


dehydration reactions following met 
curial diuresis in elderly persons. These 
reactions may be fatal. 

The 
appears 
the 


mercurial therapy 


frequency of such reactions 


to have increased following 


introduction of intensive, daily 
In elderly persons the dose should 
be 1 ml. given at intervals of several 
davs. The blood urea nitrogen should 
he determined twice a week. 
Mercurial diuresis may induce symp 
toms of prostatism 
Salt depletion reactions usually re- 


spond to the administration of salt 


REFERENCES 


1. Ben-Asher, S.: Ann. Int. Med 

2. Blumgart, H. L., Gilligan, D 
Int. Med., 54, 40, 1934. 

3. Binger, M. W., and Keith, N 

1. Boone, J. A.: South. Med. J.. 


37, 622 


M.: J. Am 
1944. 


25, 711, 1946 
R., Levy, R. C., Brown, M. G., 


ind Volk, M. ¢ Arch. 


Med. Assn.. 101, 2009, 1933 


5. Bruno, S. M.: New England J. Med., 239, 769, 1948 


6. Brown, C. L., and Englebach, F.: 


Determined by Urinary Cast Count. Medical Papers Dedicated to H. A 


Baltimore, Waverley Press, 1936 
Chapman, D. M., and Shaffer, C. F.: 
8. DeGraff, A. C., and Nadler, J. E.: J. 


9. Fishberg, A. M.: Hypertension and Nephritis 


& Febiger, 19389. 
10. Fox, T. T., Gold, H., and Leon, J.: ] 
11. Friedenson, M.: Ann. Int. Med., 20, 
12. Gold, H., Kwit, N. I., Modell, W.. 


13. Gottlieb, P. M.: Am. T. 
14. Griggs, D. E., and Johns, V. 
15. Herrmann, G. R., 


306. 
Kramer, M., Greenberg, S., 
’., Benton, J. G., Perlmutter, M. C., and Zahn, W.: Am 
Allergy, 6, 518, 1948 
I.: Calif. Med., 69, 133, 
Chriss, J. W., Hejmancik, M. R., 


Effect of Mercurial Diuretics on the Kidney as 
Christian, p. 239, 
Arch. Int. Med., 79, 449, 1947 
Med. Assn.. 119, 1006, 1942 
ith ed., p. 156-162, Philadelphia Lea 
Med. Assn., 119, 1487, 1942 
1944 


Otto, H. L., Cotlove. 
J. Medicine, 3, 665, 1947. 


1948 


and Sims, P. M.: Texas State J 


Med., 45, 79, 1949. 
16. Hines, L. I.: J. Am. Med. Assn.. 110, 202. 1938 
17. Kaufman, R. E.: Ann. Int. Med., 28, 1040, 1948 
18. Keith. N. M.: J. Am. Med. Assn., 107, 2047, 1986 
19. Klinghoffer, K. H.: Interna’l. Clin., 1, 221, 1941. 


SALT DEPLETION SYNDROME FOLLOWING MERCURIAL DIURESIS 


Master, A. M., Jaffe, H. L., and Dorrance, W.: N. Y. State J. Med., 50, 553, 1950. 
MecCance, R. A., Young, W. F., and Black, A. K.: J. Physiol., 102, 415, 1944. 
McIntyre, C. M.: Brit. Med. J., 2, 609, 1943. 

Parent, S. S.: |. Am. Med. Assn., 119, 1006, 1942. 

Pines, I., Senebus, A., and Hermandez-Arriens, R. T.: Brit. Heart J., 6, 197, 1944. 
Poll, D., and Stern, J. E.: Arch. Int. Med., 58, 1087, 1936 

Ray, C. T., and Burch, G. E.: Am. J. Med. Sci., 217, 96, 1949. 

Reaser, P. B., and Burch, G. E.: Proc. Soc. Exp. Biol. and Med., 63, 543, 1946. 
Schroeder, H. A.: Proc. 41st Ann. Meet. Am. Soc. Clin. Invest., 1949. 

Soloff, L. A., and Zatuchni, J.: J. Am. Med. Assn., 139, 1136, 1949 

Sprague, H. E., and Graybiel, A.: New England J. Med., 204, 154, 1951. 

Sprunt, D. H.: Arch. Int. Med., 46, 494, 1930. 

farail, R., and Elkinton, J. R.: J. Clin. Invest., 27, 557, 1948. 


rhorn, G. W., Koepf, G. F., and Clinton, J., Jr.: New England J. Med., 231, 76, 1944 


I'scherning, R.: Deut. Med. Woch., 53, 1465, 1927 
Waife, S. O., and Pratt, P. T.;: Arch. Int. Med., 78, 42, 1946 


| 
0 
\ 
\ 
| 
| 
| 


MYASTHENIA GRAVIS 


Some Observations on the Effects of Various Therapeutic Agents, 
Including Thymectomy and ACTH in a Nine Year Old Child. 
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MYASTHENIA GRAVIS is rarely encoun- 
tered in infants and children*:!2:18-19.20 
22,28,24,30.40 The prognosis is generally 
poor despite the use of a large variety 
of medicinal agents as well as thv- 
mectomy and Roentgen-rays. 

The case herein detailed is being re- 
ported, therefore, not only because we 
wish to document still another instance 
of myasthenia gravis in a child, but also 
to record certain observations made 
relative to the effect of thymectomy and 


ACTH 


hormone 


pituitary adrenocorticotropic 
in this disease. 


Case Report. C.S., a 9 vear old white girl, 
was first admitted to this department on 
March 26, 1949, because of impaired articu 
lation and generalized fatigue. Two months 
prior to admission, psychiatric aid was re- 
quested because of an altered expression of 
smiling and increasing difficulty in phonation 
ind articulation. Subsequently she tired read- 
ily, became irritable and developed bilateral 
partial ptosis. Mastication and swallowing 
were accomplished with great effort. Her 
past medical and family history were non 
contributory 

Physical examination revealed a pallid child 
of normal weight and height with partial 
ptosis of both eyelids, a wan, weak smile and 
hesitant, lisping, low-pitched speech. A fa- 
followed any maneuver 
which required muscular effort. She was non- 
complaining, pleasant and appeared to be an 
exceedingly well integrated child. The thy- 
roid, although not unduly enlarged, was visi- 
ble and palpable. There was weakness of the 
masseter muscles and associated muscles of 

(66 ) 


tigued demeanor 


of Pennsylvania 


mastication with bilateral weakness of muscles 
innervated by the seventh cranial nerves. The 
gag reflex was intact but weakness of the 
constrictor muscles of the pharynx was evi 
dent. She could stand on her heels or toes 
but had difficulty in balancing on one leg 
All other physical findings were negative 
Laboratory studies revealed normal uri 
nalysis, hemogram, blood sugar, blood urea 
nitrogen, sedimentation rate and serum tests 
The cholesterol and cholesterol esters meas 
ured 290 mg. and 180 mg per 100 ce. of 
serum respectively. Two estimations of 24 
hour urinary excretion of uric acid and cre 
atinine were normal. Nose and throat cultures 
Lumbar 


puncture revealed clear fluid. under normal 


were negative for C. diphtheria 
pressure; microscopy was negative. The pri 
tein content was 25 mg per 100 ce. of cere 
brospinal fluid, the globulin was not increased 
and the Wassermann and colloidal gold tests 
were negative Roentgenographic studies of 
the chest in various exposures and by means 
of planographic studies revealed no evidenc« 
of thymic enlargement or tumor. Swallowin, 
function was normal on fluoroscopic exami 
nation. 

Muscular function was temporarily im 
proved after a test dose of prostigmine. Th 
daily oral maintenance dose of this drug an 
of ephedrine sulphate was established at 7.‘ 
mg. each, every 3 hours. The child was dis 
charged April 24, 1949, in satisfactory cor 
dition 

On April 29, 1949, the patient was r 
admitted to the hospital because of recurren 
of symptoms. Examination revealed coars 
and sibilant rhonchi throughout the chest a1 
a temperature of 101° F. Ptosis of the ev: 
lids, although bilateral, was worse on the let 
Prostigmine 0.5 mg. and atropine 0.45 m 


| 
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podermically, every 6 hours alleviated 
npte mis 

\n exploratory mediastinotomy and_ thy- 
tomy was done on May 4, 1949, by Dr. 


lerbert H. Hawthorne. The removed thymus 


ied 12 gm. One lobe measured 6 x 3 x 1 
and the other measured 5.4 x 3 x 1 cm. 


\licroscopic examination revealed the cortex 


be composed of large, homogeneous islands 
nall lymphocytes with some increase in 
ckness of the fibrous trabeculae. The 
edulla had a pleomorphic appearance. 
uphocytes intermingled with slightly less 


indant reticuloendothelial cells and a num- 
of tissue eosinophils. Many Hassall bodies 
ned poorly and some of these were frankly 
ilinized and showed early calcification. 
ittered through the medulla were occa- 
nal well organized follicles with large 
rminal centers 
The patient s immediate postoperative clin- 
il course was uneventful. Remission of 
iptoms was maintained by 0.5 mg. of pros- 
nine and 0.45 mg. of atropine, hypo- 
ically, every 6 hours. On May 12, 1949, 
developed fever, tachycardia and cyanosis. 


was attributed to atelectatic pneumonia 
e right lower lobe due to aspiration ot 
and inability to expectorate bronchial 
retions. Pooling of secretions in the pharynx 


troublesome. Her condition became pro- 

vely worse and she was placed In a 
rator. Articulation and swallowing were 
rkedly aggravated. This crisis was over- 
e by postural and bronchoscopic drain- 

oxygen by nasal catheter, parenteral 
ls, prostigmine, hypodermically and intra- 
usly, atropine sulphate, penicillin, epin- 
rine and ephedrine sulfate intramuscu- 


On May 15, 1949, when she was no 
rer dependent on the respirator, she was, 
this time, receiving 1.5 mg. of prostigmine 
hylsulfate every 3 hours. Intramuscular 
tions of aqueous adrenal cortical extract 
pjohn), 5 cc. twice daily, and crude liver 
ract, 1 cc. daily, were started on June 2, 
19. She was now able to leave her bed 
short periods. On June 4, the 24 hour 
iry uric acid-creatine ratio was 1.5:1 and 
June 15, the blood serum sodium estima- 
was 141 mEq./L.; the potassium was 
Eq./L. 
ymptoms again recurred on June 27, 1949, 
\iring re-administration of the program 
loved during the previous relapse. Two 
later, after a transfusion of 500 cc. of 
ted whole blood, she improved noticeably 
was removed from the respirator. 


Kindly supplied by John R. Mote, M.D., 
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On July 7, 1949, 10 mg. of ACTH® was 
administered intramuscularly. This was pre- 
ceded and followed 4 hours later by total 
eosinophil counts. The eosinophils dropped 
from 169 to 59 cells per c.mm. On July 11, 
1949, ACTH was started in a dose of 10 
mg. every 6 hours and continued for 5 days 
During this period prostigmine had to be 
continued in order to control symptoms. No 
objective or subjective improvement was dis- 
cerned during this period of ACTH therapy. 

The effects of ACTH were noted on the 
formed elements of the blood (Table 1), 
serum uric acid and creatinine concentration 
Table 2), urinary excretion of urie acid and 
creatinine (Table 3), and the electrocardio- 
gram. 

As may be seen Tables 1, 2 and 3, after 
the administration of ACTH the total white 
blood cells and neutrophils increased, lympho- 
cytes decreased, uric acid content of the serum 
and urinary uric acid excretion increased, 
serum creatinine concentration decreased and 
urinary creatinine excretion increased. These 
observations are in general agreement with 
those made by others'?33, In contrast with 
the fall noted after the test dose, the total 
eosinophil count showed remarkable 
change during the period of therapeutic ad- 
ministration of ACTH. 

Figs. 2 and 3 show electrocardiograms done 
with the patient in the upright and supine 
positions, prior to the injection of 1 mg. of 
prostigmine when muscle weakness was 
marked and dysphagia and ptosis present, 
and 15 minutes afterwards when clinical im- 
provement was noticeable. 

It is difficult to interpret the electrocardio- 
graphic changes because of the rather fre- 
quent alterations in the control electrocardio- 
grams, particularly with respect to the T 
waves and ST segments. However, the con- 
figuration of the ST segments and the pro- 
longation of the QT intervals in CR2 and 
CR3 may represent the resul! of some degree 
of hypopotassemia following ACTH. 

The effect of posture on the electrocardi- 
ogram is shown in Fig. 2. There are marked 
T wave and ST segment changes in the stand- 
ing position which revert to normal in the 
recumbent position. These changes are char- 
acteristic of the so-called unstable T waves 
which have been described by Wendkos, 
Logan and others, and attributed by them 
to diminution in sympathetic tone. After 
prostigmine (Fig. 3a) the T wave in the 
standing position was less inverted in Lead 2 
and was fairly upright in CR2 as compared to 
the tracing before prostigmine (Fig. 2a). This 
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TABLE 1.- EFFECT OF ACTH ON THE BLOOD 


11-49 to 7-15-49 
Date 6-27-49 7-12-49 7-13-49 
R.BA $180,000 t.970.000 +.440.000 
Hb 12 G. 72 14 G. 87 78 
W.B.¢ 7.200 8.8300 12.000 
Neutrophils 5,456 (48 5,229 (63 9,075 (75 
Lymphocytes 3.312 (46°, 2 573 (31 2 662 (22 
vie 288 166 2 
Eosinophils 144 (2 32 (4 165 


TABLE 2.—EFFECT OF ACTH ON SERUM URIC ACID AND 
CREATININE CONCENTRATION 


1TH 
11 49 to 7-15-49 


Date 6-27-49 SO 49 7-12-49 7-15-48 
Normal 

Serum Uric Acid my 20-5. 4 3 t 

Serum Creatinine (mg 0 3-1.8 24 4 14 18 


rABLE 38.--EFFECT OF ACTH ON URINARY EXCRETION 
URIC ACID AND CREATININE 


11-49 l 
Date G4 49 7-11-49 7-13-49 7 1649 
24 Hour Urinary Excretion 
Urie Acid (mg./L 670 652 GSO 30 
Creatinine (mg. L 155 580 O00) biG 


lic. 1. A.—Control (5/31/49). Not upright T waves of low a iplitude in Leads 1 and 
inverted T waves in CR2 and CR3, and upright [ waves in CR4 and CR5 


In this and the following records, the first } strips are from the usual limb leads, the 
1 from chest k ads 


Fic. 1. B After 2 days of ACTH (7/1 3/49 Note ST de pre ssion in Le id 2 and 
precordial leads accompanied by lengthening of the QT interval, particularly marked 
CR2 and CR3 
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be due to the  parasympathomimeti: became more listless, weaker and failed to 
tion of prostigmine. The improvement in — respond to prostigmine methylsulfate (1 mg. 
l waves observed in Fig. 3b is similar every hours. Benzedrine sulfate 5 mg. 3 
that observed in Fig. 2b. In this tracing times daily likewise was without beneficial 
i summation of the normalizing effects effect. A steady downward clinical cours: 
bot prostigmiine and — the recumbent ensued. She was placed in the respirator on 
t September 22, 1949 Pypical myasthenic 
st rie bromide l-benzyl dimethyl facies ind generalized muscular We SS 
| vloxy pyridinium bromiick a choline particularly of the muscles of mastication 
inhibitor was also employed but deglutition and respiration developed Leth 
| inferior to prostigmine in relieving argy increased until she died on Septembei 
syinptems when given in doses of 1.0 24, 1949 
wdermically. In September the patient AUTOPSY Dr. Karl |.) Myers, 2% hours 
' 
\.—Betore prostigmine, standing (9/15/49). Note low amplitude T wave in Lead | 
erted T waves in CR2, CR3 and CR4 with ce pression of the ST segment in CR5 
| 
B.—Betore prostigmine, supine (9/15/49). Note increased amplitude of T wave in 
| with upright T wave in I ead 2. T waves are now upright in all precordial leads 
bn \.—Fitteen minutes atter prostigmine, standing. Note low amplitude T1, depressed 
S72. inverted TS. The T wave in CR2 is upright The T wave is inverted in CR3 and CR4 


and the S17 


segment is depressed in CR5 


After prostigmine, supine. 
the 7 


Note increased amplitude of 
waves are now upright in all the precordial leads. 


T2 is now upright and 
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Iter deatl Widespre id broncho pneumonia 
in intussusception (5 cm. in lengtl ) 
| lO cm. from the ligament 

he intussusception was not fixed o1 
lol d suggested either terminal 

g | phen enon or tl esult of prost 

i The brain could not | r ned. |] 

the! ippe ired 1i¢ il 

copic Examination. Sect the 
rectus abd inis, pectoralis m leopso 

phi demonstrated ly iphor 
rt ‘ ot the usck I vel 
tro} vith loss of cross striat eart 

iS ‘ some te t nlargement 

In th | t 

ellularity wit t t 
i pl liferation of the fol ies Was seel 
tl d although larg wel 
witl nits of normal and well filled wit 
lloid. In th lrenals, the edullary tissu 
was bundant but the cort | cells 1 ealed 
lecreased ition pt sibly due t lip Ti 

lep|l t 

I 
Discussion. The etiology of mvyas 
thenia gravis is not definitely known 

Pathognomonic lesions and basic ab 


normal functions have not been proven 
fol the Weakne SS Of 


muscle, the chief characteristic of mvas 


disease. striated 
thenia gravis, has been attributed to an 
imbalance at the mvoneural junction of 
an enzyme system involving acetvlcho 
line and choline esterase. and specifi 
cally to a deficiency of the former sub- 
may be 


stance. Acetvlcholine activity 


decreased by deficient formation. neu- 
] 

tralization by an antagonistic substance 

of choline es- 


or by increased activity 


terase. Choline esterase hydrolyzes and 
inactivates acetylcholine. There is no 
CONC lusive evidence ot the modus oOper- 
andi and the specific role of the acetyl- 
choline—choline esterase s\ stem in the 
propagation of nerve impulses. Prostig 
mine is usually regarded as the drug 
of choice in the medical management 
of myasthenia gravis purportedly by its 
ability to inhibit ac- 
tivity. Di-isopropylfluorophosphate (D. 


F.P 


in reducing the plasma choline esteras: 


choline esterase 


but has less therapeutic effect in mvas- 


thenia gravis than does prostigmine’. 


is more effective than prostigmine 
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The thymus was first implicated in 


1901. The 


the disease by We igert’’ im 


theory that symptoms of muscular 
weakness in mvasthenia gravis is due 
to blocking of conduction from the 
motor nerves to muscles by a thymik 


factor has had added support from re 
Mel 


thymus 


cent ichern 
gested that. thi 
cular contraction. It 
that saline 


thymus o1 


Investigations sug 


inhibits mus 
demon 


either 


has by Cll 


strated extracts of 


normal surgical and post 


mortem myasthenic thymus significant 


TeCSPOTIS¢ 


extracts and serum 


ly reduce th 

to stimuli Thymic 
of patients with myasthenia gravis in 
hibit the 
Blalock 
otten 


with mvyasthenia gravis 


svuthesis of acetvicholine 
that 
improved the patient 


observed thymectomy 
cured o1 

Keynes?! re 
2 girls, 442 and 


lv, with a good 


ported thvmectonnues In 


25 vears of age re 


pec tive 
ier and death 4 months 
the latter. \t 


the gland was found 


result in the tor 
atte) 


rOps\ 


opel in 
a lobe ol 
removed at 


equal in size to the one 


operation Bell? found either thymoma 
or an enlarged thymus in 27 of 56 
cases. Norris tound the thymus. in 


volved in 35 of SO autopsied cases ol 
32 thymectomies 
iton'® 15 had 
latter, 1 died, 


showed moderate al 


mvasthenia gravis. In 
reported by | thymic 
Ot the 


not improve d. 4 


tumors > were 
leviation of symptoms, and 7 were con 
improved i thy 
mectomized in the tumor 


siderably those 
absence ot 

> died, 6 were not improved, 5 showed 
wert 


Nor 


ris®, in an excellent review of 295 cases 


moderate improvement and 3 


much improved. Castleman and 
culled trom the literature and 35 cases 
from the Hos 


pital, found that 14.5% of the cases of 


Massachusetts General 


thymic tumor occurred before the age 
of 30, but 


mvasthenia gravis, the incidence of thy 


none under 20. In cases of 


moma was most prevalent between the 


ages of 30 and 60. and the absence ol 
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tumor was greatest between 15 and 
35 years of age. Thymomas were found 
in 15% of their series. The disease was 
more often encountered in females up 
to the age of 40 vears. The duration of 
symptoms was shorter in the group as- 
sociated with tumor. 

In view of the comparatively good 
results obtained by thymectomy® at- 
tempts have been made to affect the 
thymus in myasthenia gravis by roent- 
gen therapy. Aring' treated 3 females 
with Roentgen-ravs with inconclusive 
results. He suggested roentgen therapy 
asa therapeutic test prior to surgery. 

Sofler*” attempted 


mectomyv” by 


a “medical thvy- 
ACTH in a 29 


vear old female, with a thymic tumor 


means ot 


ind mvasthenia gravis. Roentgeno- 
graphic studies revealed a diminution 
in the size of the thymic tumor dur- 
ing the period of ACTH therapy but a 
return to its former size 3 weeks after 


ACTH 


therapy no decrease in prostigmine re- 


cessation of treatment. During 


quirements was possible and no allevi- 
ition of symptoms was discerned, but 
in increase in strength and well being 
was noted 3 to 4 days after the cessa- 
tion of treatment. Prostigmine was not 
required 32 days after ACTH therapy 
was completed and no recurrence of 
symptoms had occurred by the time of 
The effect of 
ACTH on the size of the tumor was at- 


the report. beneficial] 
tributed to dissolution of thymic lvm- 
pho ytes in the presence of functioning 
idrenal glands. Torda Wolff? 
treated 5 with mvasthenia 
gravis with ACTH and obtained partial 
remissions which had persisted for 3 


and 
females 


months at the time of their report. 
They cited the ability to increase acet- 


vicholine synthesis in 


vivo, as one of 
the reasons for the beneficial effect of 
this myasthenia gravis. 


However, ACTH mediates a complexity 


hormone. in 


reactions in end organs concerned 
vith electrolyte distribution and meta- 
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bolic processes which in themselves 
may influence neuromuscular activity. 
Hellman" treated 5 myasthenic pa- 
tients with ACTH with adverse results, 
possibly related to potassium diuresis or 
an altered intracellular and extracellu- 
lar Na-K ratio. Two of Hellman’s pa- 
had 
muscle function 
Compound A {13 
one ), following an adverse affect from 


ACTH. “Metabolic” the 


adrenal cortex have been used in the 


restoration ot 
treated with 


tients temporary 
when 


dehvdrocorticoster- 
fractions of 


treatment of mvasthenia gravis. Soffer 
has demonstrated a similar but less 
pronounced reduction in the size of the 
thymic mass following the daily ad- 
ministration of 5 cc. of lipoadrenal 
cortical extract 3 times daily tor 4 days. 
Our case showed no beneficial effect 


ACTH or 


aqueous adrenal cortical extract. 


from either thymectomy, 

In the past, potassium salts have 
been employed in an attempt to re- 
lieve the manifestations of myasthenia 
gravis. The potassium ion was once 
thought to be the possible chemical 
mediator in the propagation of the 
autonomic nerve impulse'. It is 
that 
is liberated at the cholinergic nerve 
endings and that it is the chemical 
agent which stimulates the end organ. 


now 


believed. however, acetvicholine 


Linked with this process, in some as 
vet unknown manner, is the potassium 
ion. When an autonomic ganglion is per- 
fused with a fluid containing 4 times 
the normal concentration of potassium, 
liberated. The 
concentration of potassium, perfused 


acetvicholine is same 
through a denervated ganglion, results 
in stimulation of the ganglion cells 
without the intervention of acetylcho- 
line'*. Clinically, it has been 
that an extreme increase or decrease of 
the plasma level of potassium causes 
an ascending paralysis of the Landry’s 
type. Harvey suggested that the pri- 
marv defect is in the muscle itself, since 
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the same phvsiological function is dis- 
turbed by 


crease 


either an increase or de- 


in the serum potassium level 


Normally 


of muscle contains about SO mEq. L. of 


the intracellular component 


potassium per ‘kg. and the extracellulan 
uid bathing the muscle fibres contains 
from 4 to The 
these concentrations may be of impor 


5 


ratio of 
tance for the normal function of mus 
cle. If the ratio is disturbed bv an al 
tered concentration in either the intra 
or extracellular phase of muscle, th 
resulting clinical expression may bi 


similar. Cumings® reported high values 
for the pot issium content of muscles in 
patients with mvasthenia gravis: return 
of muscle power and decrease in mus- 
cle potassium content followed prostig- 
mine administration. In 1 case he dem- 
onstrated a rise in serum potassium 
content from 25.2 to 36.7 atte) 


prostigmine. In known cases of reduced 


meg. 


serum potassium levels associated with 
paralvsis 
cles of the 


muscles 


the palsv begins in the mus 
extremities and trunk 
the 

nerves are not appreciably affected 


while 


innervated by cranial 


This is in contrast to the involvement in 


mvasthenia gravis where muscles. in- 


nervated by cranial nerves are particu- 
larly involved. 

Electrocardiographic aberrations have 
been 


infrequently reported in 


mvVas 
thenia gravis. White*®*® stated that the 
disease is not accompanied bv _ heart 


No abnormalities were noted 
Cooke Schwab?! in 
the limb leads of the electrocardiograms 
Katz'*, however, noted that 
the electrocardiogram mav_ be 


disease 
by Taquini and 
in 14 cases 
abnor 
mal in some instances and that drugs 
used in therapy mav influence the elec- 
trocardiogram by affecting the diseas 
rather than the heart One 
of the common  electrocardiographic 


changes produced experimentally in 


pe Sse. 


anti-choline 


esterase drugs of the long and_ short 


dogs by administering 
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acting tvpes (TEPP, HETP, physostig- 
mine, prostigmine and DFP) was in- 


The 


a much more unstable de- 


version of T waves in all leads?*. 
T wave is 
fection than anv other in the electro 
cardiogram and is more readily altered 
than are the others by both the position 
of the heart and its autonomic inne 
In Fig. 2 A, the marked T wave 


and ST segment change in the stand- 


vation 


Ing position which revert to normal in 
the 
the 


T waves. In 


recumbent position demonstrate 


characteristic picture of unstable 


Fig. 3 A 


diogram taken in the standing position 


the electrocar- 


after prostigmine injection shows some 
that taken before 
The improvement. in the 


improvement over 
prostigmine 
T waves observed in Fig. 3 B is similar 
to that observed in Fig. 2 B 
summation of effects of both prostig 
and the 


normalize the 


and is a 


mine recumbent posture to 


WAVES 


Serum potassium levels are reflected 


in rather characteristic electrocardio 
graphic patterns’ Winkler, Hoff 
and Smith®*® demonstrated changes in 


the electroc irdiograms ot dogs rece 
ing various amounts of potassium chlo 
There 


wave when the serum 


ride intravenously eleva 
the J 
potassium level ranged between 5 and 
7 
serum potassium content measured be 
tween 14 and 16 mEq./L. In Fig. 1 B 
taken after 2 davs of ACTH 
the configuration of the S-T segments 
and the prolongation of the OT inter 
vals in CR2 and CR3 could have been 
the 


potassemia conditioned either by potas 


were 


tions of 


and cardiac arrest when the 


therapy 


result of some degree of hypo 


sium diuresis or an altered cellular and 
extracellular sodium-potassium ratio. It 
is difficult to the effect of 
ACTH with the electrocardiographic 


correlate 


changes because of the rather frequent 
alterations in our control electrocardio 
grams, particularly of the T waves and 
the S-T 


segments 
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Summary. 1. A case of myasthenia creatinine and 24 hour urinary uric 
gravis in a 9 year old girl is reported — acid creatinine excretion was similar to 
with autopsy findings. that reported by others in persons with 

2. In addition to thymectomy, a normal functioning adrenal cortices. 
variety of therapeutic materials, in- Correlation between ACTH. ther- 
cluding prostigmine, aqueous adrenal apy and electrocardiographic changes 
cortical extract and ACTH were tried was not definite. However, a hypo- 
without success potassemic effect was suggested. 

3. The response to ACTH of the 5. Prostigmine tended to normalize 
formed elements of the blood, serum To waves inverted when standing. 


The authors are indebted to Dr. Samuel Bellet for interpretation of the electrocardiograms 
Dr. Lawrence Beizer for his aid in the hematologic studies 
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FATALITIES 


IN SALMONELLA INFECTIONS 


By Ivan Sapura, M.D 
L\SSOCIATI BACTERIOLOGCIS]! 
NEW YORA, NEW YORK 
Krom the Di bor Bet Hospita 


this study 
human Salmonella 
fatalities. They 


THE material tor 


ot 3279 


consists 
intections 


taken 


with 174 


were 


from a total of almost 5000 Salmonella 
cultures identified in the New York 
Salmonella Center during the 10 years 


from April 1939 to April 1949. The bac 
teriological, clinical, and epidemiologi 
cal aspects of a part of this material 
until the of 1945 have been 
cussed in 2 previous papers by Selig 


mann Saphra and Wasserman! 


end cis 


For - this study all cultures derived 


trom 


non-human animals 


sources 
food, water, sewage) were eliminated. 
\pproximately 300 of S. ty 
phosa were omitted from consideration 


their the 


received is most 


cultures 


because low incidence in 


cultures accidental 
laboratories are in a position to diag 
nose S. typhosa, and forward only thos 
cultures which for some reason pose a 
diagnostic problem. Further excluded 
were almost 900 cultures submitted by 
Army laboratories during war time. The 
clinical data, due to military exigencies, 
were mostly insufficient. The special 
conditions of Army life, and the social 
structure of the group (such as age 
sex, vaccination, countries 
forbade generalization. Repeated cul- 
tures from the same patient were count- 


foreign 


Also omitted were al 


ed aS One case. ] 
cultures for which an adequate clinical 


diagnosis was missing. With all these 
deductions, the above mentioned 3279 
Salmonella infections with 174 fatalities 
remained for evaluation. 
Table I enumerates the 26 types in- 
volved in the fatalities. While some 
74) 


that is, SS. typhi murium and cholerae 


uis show high hgures others are rep 
resented with only few fatalities, down 


to 


9 
single cases these are 2 


Among 
types which generally are judged to be 
SS. paratyphi B 
ind panama, which are re presented by 


143 and 113 intec 


The re 


rather pathogenic, 


tatalities in 


tions, respective ly 


and 
was no fatal 
itv due to § paratyphi \. This type is 
United States; only 


ven submitted to us in 


verv rare in the ZY 


cultures have | 


lO vears ind the mayority of these 
came from Havana. Among the rar 
types, S. havana is of particular interest 
and deserves some explanation. The 


first culture of this type was received 


in 1939 from Dr. A. 
ot 


tures isolated from feces, blood, spinal 


Curbelo in Havana; 


it was one numerous identical cul 
fluid, and various organs, post mortem 
in an outbreak in a maternity hospital in 


Havana. 


Twenty-one newborn babies 


to 9 days of age, fell sick with signs 
of acute meningitis; all of them died‘ 
Whether this terrifying event was duc 
to the very young age of the patients 
a particularly invasive variant of the 
type, an overwhelming infection, or a 
combination of these factors, has neve 
Only a 


quent isolations of S. havana have been 


been determined few subse 
reported: by Fulton® from some cases 
of gastroenteritis in Texas, from Ameri 
can-made spray egg powder in Great 
Britain® Hirsch* Palestine 
from a severe gastroenteritis. None of 
these patients died 

While the absolute figures of fatali 


992 th 


—— 


and by in 


ties and, or, isolations in ot 
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TABLE 1. SALMONELLA CULTURES 


Phe figures in parentheses indicate the total 
adequate diagne 


S typhi murium 63 1155 
S. oramenburg 15 27 4 
newport 14 
Ss. enteritidis 70 
Ss. bareilly 65 
Ss. montevideo 19S 
Ss. panama 113 
S. anatum 121 
S. paratyphi B 2 145 
s. derby ) ag 
Ss. paratyphi ¢ 2 


S. manhattan 


ma has recently been eliminated from the 


in the “arizona group 


tvpes are too small to justify a statisti 
cal evaluation, 4 of the tvpes, SS typhi 


murium, cholerae suis, oranienburg 


ima 


newport, lend themselves to an ap 
praisal (Table 2). In our material SS 


phi murium, oranienburg and neu 


port display a case fatality of between 


1.1 and 5.5%. The average case fatal 


TABLE 2. CULTURES ISOLATED FROM 
FATAL CASES RELATION TO TOTAI 
NUMBER 


Ly pe Vo. of Cultures Fata Py 

typhi murium 1155 6s 5.2 
holerae suis ISS 21 8 
Ss. oramenburg 274 5.5 
> vyport 340 14 
other types 1322 3.2 
Total $279 174 §.$ 


itv of 22 other types was 3.2% and that 


of all Salmonellae 5.3%. In contrast to 
these is S: cholerae suis with 21.3%. This 
figure is in agreement with the obser- 

itions of other workers in this field 
particularly with those of Edwards 
Bruner and Moran? who reported 24 
fatalities among 149 S. cholerae suis in- 
fections (16.1%), and our own previous 


calculations. Most of the cholerae suis 


ALMONELLA INFECTIONS i 


ISOLATED FROM FATAL CASES 


number of cultures of the same type where 
sis Was pIVeT 
Ss. litehtield 11 
2 122 
Ss. wichita 
S. thompser ] 24 
S. daytona | 
S muenchen l 22 
bovis morbificans 14 
Ss. eustbourne 
javiana l 
=. newin ] 6 
2 
= thington | 2 
in l l 
Pot 174 
Kautiman-White Schema and has been inserted 
ft] j hacilli 


cultures were isolated from blood, pus 
other parente ral sources, and from post 
mortem material. [solations of cholerae 
suis from feces and from healthy car- 
riers were relatively rare. Among our 
entire material we encountered only 3 
healthy carriers, while Edwards Bru- 
ner and Moran have not observed a sin- 
gle healthy human carrier of S. cholerae 
suis. In the fatal cases isolations from 
feces were outnumbered by those from 
the blood stream and other local mani- 
testations. Seventy-four positive blood 
cultures and 16 spinal cultures were 
recorded. Pus and exudates vielded 18 
Salmonellae: 5 urines were found posi- 
tive, and 21 organs proved to be in- 
fected at autopsy. 

The age distribution of 156 fatalities 
is significant. Thirty-four infants of less 
than 1 vear died principally of menin- 
gitis and severe diarrhea. In the age 
groups between 1 and 10 vears there 
were only 10, between 10 and 50 vears 
12 fatalities. Bevond the age of 50 the 
mortality rate rises sharply. There were 
70 deaths in this group. Computed on 
all cultures from the respective age 
groups, the case fatality amounts to 
15‘ 


‘ in the group over 50 vears, 5.8% in 


| 
| 
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the infant group, and about 2% between 
| and 50 years. In patients bevond 50 
ipproximately two-thirds of the deaths 
to the 


one- 


to be attributed exclusively 
Salmonella infection. In 
third a fatal Salmonella 


curred as a complication to an unrelated 
| 


Are 
about 
mvasion Oc- 


arteriosclerosis, hy pertension 


pneumonia, heart disease, diabetes 
cancer and others. It appears that the 
of such debilitated, elderly 


individuals becomes so weakened that 


resistance 
1 Salmonella carried fo indefinite 
in the 
blood stream 


“last 


an 
intestinal tract invades the 
constitute the 
precarious Ol sinking 


time 
This may 
straw 
condition 
\ few 
point: | 


illustrate this 
\ 74 vear old man fractures 


instances may 


his femur develops a fatal pneumonia 
with S blood 


diabetic 


cholera in his 


2 A 54 old 


woman dies of a neck carbuncle from 


SULS 


stream vear 
which S. typhi murium was isolated. 3 
\ 70 vear old man with a chronic lym- 
phatic leukemia dies of a lung abscess 
caused by S. cholerae \ 69 vear 
old a bout ot 


high fever and an S. enteritidis septi- 


suis. 4 


man dies in coma afte 


cemia; at necropsy. diabetes. broncho- 


pneumonia, 


arteriosclerosis. septicemia 


5. From the blood of a 68 vear old 
woman with high fever, S. typhi mur 
ium was isolated. Her 


necropsy 
vealed a carcinoma of the lung. 6, A 70 
vear old man develops an S. cholerae 


septicemia with high fever. 


SALMONELLA 


INFECTIONS 


On the Sth day he 


autopsy reveals a dissecting aneurysm 


dies suddenly. The 


of the descending aorta. These few se 
lected examples demonstrate Salmonel- 
lae complicating severe underlying dis 
ease and accelerating the downward 
trend. 

Table 3 shows the most frequently 
fatal 
cases, and the principal types involved 
Thes« 


recorded clinical diagnoses in 


are acute gastroenteritis with 


fever, vomiting and diarrhea, involve 


ment of lungs and pleura, meningitis 


septicemia without further qualifica 


tion, tvphoidal svndromes not caused 
by S typhosa bacterial endocarditis 
diseases of the gallbladder appendi 
citis and peritonitis. Raret diagnoses 


such as abscesses, carcinoma, ruptured 


aneurvsm pyelonephritis osteomve 


litis. heart disease omitted 


uremia, are 
in the Table. These diagnoses have been 
taken from questionnaires returned by 
the source laboratories or the attending 
Most of the 


was (¢ omplete 


physician pertinent in 


formation and gave 


a clear picture of the Salmonella infec 
the fatal 


tion and its correlation with 


clinical 


course Acute gastroenteritis 
meningitis, bacterial endocarditis, peri 
tonitis, cholangitis appendicitis with 


Salmonella findings exudates 
spinal fluid, blood and heart valves. be 


long to this category. In other instances 


focal in 


the information was incomplete and 
| the 


ieSS conclusive 
connection of Salmonella infection and 


concerning causal 


PABLI FREQUENTLY RECORDED DIAGNOSES IN FATAL CASES 
AND TYPES INVOLVED 
\ cho Othe 
D ( Type 
Menin | 10 
miting. diarr 63 IS 9 11 
Pneumonia, Pleuris 5 3 
Septic 18 3 2 
P'yphoidal Syndrome 8 | 8 
Bact. endocarditis 10 6 1 
Appendicitis, Peritonitis 
Cholee 14 
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he fatal outcome, as in the unqualified 
pyelonephritis, 
Finally in a 
causal correlation of 
and death is doubtful. Sal- 
may 

agonal conditions, 


liagnoses—septicemia, 


iremia, and so on. few 
ise histories, the 
ilmonella 
nonella invasion have occurred 
in other cases 
the finding of Salmonellae 
altogether consider- 
ng that the of healthy 
riers among the general population is 
not negligible. On the other hand there 
seems little doubt that the few cases in 


whi h Salmonella have been incorrect- 


le I 
may have 
incidental, 


been 


incidence car- 


vy accused are greatly outbalanced by 


those instances of severe Salmonella in- 
fections in which a subsequent death 

is not been reported because it had 
after the had 


een ompleted. 


ccurred questionnaire 


One hundred and sev- 
fatalities among 3279 pa- 
with Salmonella 


Typhoid patients, 


Summary. 
nty four 
infected 


tients were 


valuated. military 
personnel, and individuals without an 


idequate diagnosis were excluded. 


SALMONELLA 


INFECTIONS 


2. Altogether. 
were 


26 Salmonella types 
Among these, 4 types: 
SS. typhi murium, cholerae suis, oran 
ienburg, newport 
all 
fatality 


involved. 


accounted for 
fatalities. The aver- 
rate of Salmonellae 
S. cholerae 


and 


ag was 
Da "33 suis stands out 
vith 

3. von above 50 had the highest 
fatality rate, followed by infants under 
l vear of age. The of Sal- 


monella deaths in the age groups be- 


incidence 
tween | and 50 was low. A considerable 
number of the patients above 50 were 
suffering from severe, not directly re- 
lated diseases. 
While fatalities acute 
gastroenteritis was frequent, 


among the 
particu- 
larly among infants, many parenteral 
manifestations occurred; such as menin- 
gitis, involvement of lung and pleura, 
bacterial endocarditis, septicemia, peri- 
tonitis, cholecystitis, pyelonephritis, os- 
Not in all 


teomvelitis, and abscesses. 


fatal cases, particularly in older pa- 
tients, was Salmonella the exclusive 
cause of death. 
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BLOOD PYRUVATE LEVELS FOLLOWING INTRAVENOUS 
GLUCOSE INJECTIONS IN AGED MALES*® 


By LuTHER E. SmirnH, M.D.°® 
BETHESDA, MARYLAND 


From the Section on Cardiovascular Diseases and Gerontology 


National Heart Institute, 


National Institutes of Health, and the Baltimore ¢ ity Hospitals 


IN a previous study’, it was found 
that the time required for the blood 
glucose level to return to normal fol- 
lowing the intravenous administration 
of glucose was significantly longer in 
aged subjects than in young adults. 
Whether this decreased glucose toler- 
ance is evidence of an insulin deficiency 
known. but further 
study. The purpose of the present study 
was to determine the relation of blood 
pyruvate level to the age change in 


is not deserves 


response to glucose injection. 

In 1941, Bueding, Stein, and Wortis*® 
found that the blood pyruvate level fol- 
lowing normal 
adults rose to a peak at 1 to 2 hours 


and subsequently fell to fasting levels 


glucose ingestion in 


within 3 to 4 hours. In patients with 
thiamine deficiency, the rise in the 
blood pyruvate levels 
higher, and 


was slower, 
The 
changes in normal subjects have been 
confirmed by Gillman and Goldberg’. 
After glucose is administered intrave- 
nously the same type of response is 
found, except that the peak of the 
blood pyruvate level is reached at 40 
to 60 minutes?. 

In depancreatized dogs there is no 
rise in the pyruvate level of the blood 
after glucose injection unless insulin is 
administered or the blood glucose level 


more prolonged. 


is kept at 750-900 mg. per 100 cc. for 3 
to 5 hours'. Patients with diabetes mel 
litus also show little or no rise in blood 
pyruvate after glucose consumption un 
13. Hence 


it is generally thought that insulin is 


less they are given insulin®® 


necessary to obtain a rise in the blood 
pyruvate level after glucose ingestion 
or injection. 

Since insulin effects the rise in the 
blood pyruvate level after glucose in 
jection, it was thought that a study of 
the blood pyruvate levels after glucos 
injection in elderly subjects might give 
some indication as to whether the pro 
longedt glucose tolerance curves in 
these subjects is due to an insulin de 
ficiency. The present paper reports the 
results of a study of the pyruvate levels 
in blood after the injection of glucos« 
in patients with diabetes mellitus, eld 
erly subjects with prolonged intrave 
nous glucose tolerance curves, and eld 
erly subjects with normal intravenous 
tolerance curves. 

EXPERIMENTAL MeEtHops. Subjects. Th 
diabetic subjects were selected from the Hon 
for the Aged and the Chronic Hospital of tl 
Baltimore City Hospitals. Their diabetes w 
of at least 5 years duration and all patient 
were receiving protamine zinc insulin whi 
some were receiving regular insulin in add 
tion. When insulin was omitted prior to tl 
test they all manifested a fasting hypergl) 


he technical assistance of Diana Guarino, Janis Parsons, and Patricia Skinner is gratefull 


acknowledged. 


author’s address is 


Nashville, Tenn. 


present 


Nashville Veterans Hospital, White Bridge Roa 


+ Throughout this paper the phrase, “prolonged glucose tolerance,” refers to a glucose cur) 


which does not return to the fasting level + 2 mg. per 100 ce. in 


120 minutes or less afte 


the intravenous injection of 50% glucose in distilled water!, 


(78) 
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emia and glycosuria and 5 of the 7 had 
ketonuria as well. 

Che remainder of the subjects were selected 
by history and physical examination from the 
same source. No one was included in the 
series who gave a_ history of peripheral 
neuritis, glycosuria, chronic alcoholism or any 
‘YP of liver disease. All subjects were free 

mm fever, hepatomegaly, cardiac decompen- 
sation, glycosuria or evidence of nutritional 
leficiency 

All subjects were ambulatory and on a 
basic diet of protein, 86.5 gm. per day; fat, 
LO3 gm. per day; and carbohydrate, 286 gm. 
per day with a total caloric intake daily of 

2413 for at least 2 weeks prior to the te st. In 
iddition, the subjects received thiamine hy- 

hloride, 50 mg per day intramuscularly 
for the 3 days preceding the test. All of the 
subjects were between 50 and 84 years of 
ige with the exception of 2 who were 44 
ind 45 years old respectively. Thirty subjects 


were tested, 7 patients with diabetes mellitus, 


13 with normal intravenous glucose tolerance 
tests, and 10 with prolonged intravenous glu- 
se tolerance tests. 
Meruops. The experiments were performed 
with the subjects under basal conditions. The 
iabetic patients had not received insulin for 
urs prec eding the test. A No. 19 Quincke 
tvlet needle was inserted into the left or right 
femoral artery and 2 fasting blood specimens 
were drawn. Fifty cc. of 50% glucose in dis- 
tilled water were then injected into the right 
r left basilic vein during a period of 2 min- 
utes. Blood samples of 5 cc. were drawn at 
5 and 10 minutes after the beginning of the 
njection and every 10 minutes thereafter for 
2 hours 
(he blood samples were placed immedi- 
itely in tubes containing 100 mg. potassium 
ilate, 50 mg. sodium fluoride, and 25 mg. 
loacetic acid. Three cc. of the blood of 
specimens drawn at 0, 10, 30, 50, 70, 90, 
ind 110 minutes were pipetted immediately 
into 12 cc. of trichloroacetic acid for the 
preparation of the filtrates for the pyruvate 
inalyses. The remainder of the blood was 
left in the tubes until the completion of the 
experiment when the glucose analyses were 
done on every blood specimen obtained. 
Pyruvate was determined by the Bueding 
ind Wortis modification of Lu’s method‘. In 
this laboratory the range of duplicate analyses 
m multiple filtrates (N=9) from 1 blood 
sample was 0.08 mg. per 100 cc. The range 
if recovery of pyruvate added to plasma sam- 
ple was + 10% in 15 experiments. The blood 
filtrates from the diabetic patients were 
treated according to Klein!® for the removal 


of interfering substances. The glucose analyses 
were done by the method ot Nelson!*. The 
color developed in both procedures was read 
on a Coleman Model 14 Spectrophotometer 
at 520 mu. 

TREATMENT OF Data. Individual tolerance 
curves were drawn for each test. From these 
curves the time to return to the fasting level 
+ 2 mg. per 100 cc. was estimated. All sub- 
jects whose blood glucose level returned to 
the fasting value within 120 minutes or less 
were regarded as normal; all others as abnor- 
mal. For each of the 3 subject groups, the 
means and standard deviation of age and 
time for glucose concentration to return to 
fasting levels were calculated. The mean and 
standard deviation of the pyruvate levels, and 
of the change of each point on the pyruvate 
curve relative to the fasting level were also 
calculated. Using the “t” test of Fisher? dif- 
ferences between comparable means of the 
various subject groups were evaluated for 
statistical significance. 


Results. GLucose TOLERANCE CURVES. 
Age. There was no significant differ- 
ence between the mean ages of the 
diabetic, normal, and abnormal toler- 
ance groups. The mean ages were 68.3 
years for the diabetic group, 61.0 years 
for the group with normal glucose tol- 
erance tests, and 67.4 years for the sub- 
jects with a decreased tolerance to 
glucose. The — of age for these 
groups were 57 to 83 years, 45 to 84 
years, and 44 to 83 years respectively. 

Time to Return to Fasting Levels. In 
the subjects with normal glucose toler- 
ance curves, the time in minutes for 
the blood glucose level to return to the 
fasting value ranged from 60 to 120 
minutes with a mean value of 92.0. In 
the group with abnormal glucose toler- 
ance tests the range was 130 to 180 
minutes with a mean value of 143.9. 

In the diabetic group, the majority of 
the glucose tolerance curves were still 
so elevated at the end of 2 hours that 
a graphic estimation of the time to re- 
turn to the fasting level could not be 
made. 

Blood Pyruvate Levels. There were 
no significant differences between the 
fasting levels of the 3 groups. The 


] 
| 
{ 
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mean tasting blood levels ot pyruvate 
tor the groups were 1.28 mg. per 100 ce. 
for the elderly subjects’ with normal 
L.44 


the subjects with prolonged glucose 


glucose tolerance curve; mg. for 
tolerance curves; and 1.50 mg. for the 
diabetic group. j 
Following the injection of glucose. 
the blood pyruvate levels in the non- 
diabetic groups rose, reaching a maxi 
mum of 1.76 and 1.91 mg. per 100 cx 
at 30 to 50 minutes after the beginning 
of the injection. In all subjects except 4 
the pyruvate level had returned to the 
the end of 
2 hours. In the patients with diabetes 


fasting level or below at 


mellitus, the blood pyruvate levels did 
not change with the exception of 2 pa- 
tients whose pyruvate levels rose to a 
peak at 50 and 70 minutes respectively 


RUVATI 


LEVELS 


In both cases the pyruvate level had 
not returned to fasting level at the end 
of | 


no significant 


hour and 50 minutes. There was 


difference between the 
peaks of these curves. The mean curves 
of the 3 groups are presented in Fig. 1 

Changes in Pyruvate Level. Ini Fig. 2 
are presented the mean changes of 
blood pyruvate levels in mg. % from 
the fasting levels in the 3. groups 


he 


values at 30 


between the 
the 
group and the group with normal glu 


difference mean 


minutes of diabetic 
tolerance significant be 


l 
1% level (t 3.13 N \7 


whereas the 


COSC te sts is 
vond the 
difference between the 


diabetic group and the group with ab 


normal glucose tolerance tests is sig 
nificant at the 2 to 3% level (t Bd 


N 15). There was no significant dif 
AR | 
BELOW 120 MINUTE 
ABOVE 120 MINUT | 
> 
. 
> 
7. 
x 


TIME IN MINUTES 


Qo 
» 
+ 
Fic. ] Average blood pyruvate levels following the 


gluc ose, Gluc ost 


intravenous administration of 50 gm 


administered at 0 


—Average values for 7 patients with diabetes mellitus 


Average values for 13 aged patients requiring less 


than 120 minutes for 


recovery of blood glucose level. 


Average values for 10 aged patients requiring more than 120 minutes for 


recovery of blood glucose level. 
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ference between the maximum mean 
change of the 2 non-diabetic groups. 

The subjects with normal glucose 
tolerance tests had a maximum mean 
change of 0.48 mg. per 100 cc., and the 
subjects with abnormal glucose toler- 
ance tests a maximum mean change ot 
0.42 mg. Both of these maxima occurred 
it 30 minutes after glucose injection. 
(he diabetic group showed a maximum 
mean change of 0.18 mg. at 70 minutes 
after glucose injection. 

Discussion. The maximum mean 
change of 0.48 mg. per 100 cc. in this 
study is in close agreement with the 
maximum mean change of 0.44 mg. 
obtained by Bueding, Stein, and Wor- 
tis’ after the oral administration of 
vlucose, but is lower than the maximum 


change of 0.64 mg. which Bueding and 
Goldtarb* reported after the intrave- 
nous administration of glucose. The lat- 
ter authors, however, gave a much 
larger dose of glucose than was admin- 
istered in this study. 

The 2 diabetic patients who showed 
a rise in their pyruvate level were both 
very mild diabetics whose usual daily 
dosages were 10 and 15 units of pro- 
tamine zinc insulin respectively. These 
rises are reflected in the mean curve 
for the diabetic group (Fig. 2) at the 
50 and 70 minute points. Slight rises 
were also reported by Root, Stotz, and 
Carpenter'® in 2 very mild diabetics 
not receiving insulin and with diabetes 
mellitus of short duration. 

Since the mean fasting pyruvate 


DIABETICS 
-GTT BELOW 120 MINUTES 
se —GTT ABOVE 120 MINUTES __| 
4 
. 
» | 
} 
, 
Y | | | | | 
5 10 20 30 40 50 60 70 80 90 100 110 120 
TIME IN MINUTES 
Fic. 2. Average change in blood pyruvate level following the intravenous administration 


of 50 gm. glucose. 
Average values for 7 patients with diabetes mellitus. 
Average values for 13 aged patients requiring less than 120 minutes for 
recovery of blood glucose level. 
—- Average values for 10 aged patients requiring more than 120 minutes for 
recovery of blood glucose level. 
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value of the diabetic group is consid- 
erably higher than the mean fasting 
value of the other 2 groups and since 
the increase above fasting is much less 
in the diabetic group, the mean values 
of the 3 groups are close together at 
the 30 minute specimens (Fig. 1). 
However, when the changes from fast- 
ing level are compared in the 3 groups 
(Fig. 2), the difference in response of 
the various groups becomes evident. 

The fasting pyruvate levels in some 
cases were higher than the normal of 
1.30 mg. per 100 cc. set by Bueding 
et al.®. This is due to the fact that 
arterial blood was used, since it has 
been shown that the pyruvate concen- 
trations in peripheral arterial blood is 
often higher than in venous blood'*. 
Also in 1 patient in whom A-V pyru- 
vate levels were followed during a 
typical experiment, the arterial pyru- 
vate level was always higher than the 
venous level of pyruvate, the mean A-V 
pyruvate difference being 0.28 mg. 
The absence of the typical response of 
a high and prolonged pyruvate level 
usually associated with avitaminosis 
makes it unlikely that the high fasting 
values were due to this cause. 

Since the blood pyruvate increase of 
both non-diabetic groups was similar 
and both differed significantly 
from the diabetic group, it is thought 
that the decreased glucose tolerance of 
the aged is not due to an insulin de- 
ficiency. 

The possibility exists, however, that 
a normal pyruvate response is obtained 
with a minimal insulin deficiency. In 
favor of this hypothesis is the fact that 
the 2 patients with diabetes mellitus 
in this study who had a rise in pyruvate 
required only 5 and 10 units of pro- 


since 


PYRUVATE 


LEVELS 


tamine zinc insulin respectively. Fur- 
thermore, 2 mildly diabetic patients not 
requiring insulin, reported by Root, 
Stotz, and Carpenter'*, showed a rise 
in pyruvate after glucose injection. 
However, not all mild diabetics show 
a rise in pyruvate after glucose since 2 
such patients in the latter series who 
required no insulin had no rise in their 
pyruvate level 

Because some of the diabetic patients 
with little or no insulin requirements 
had no rise in pyruvate level after glu- 
cose, whereas all the non-diabetic sub- 
jects with prolonged glucose curves 
had a normal response, these prolonged 
curves could not be due entirely to 
minimal insulin deficiency. 

Summary. A study of arterial blood 
pyruvate levels after the intravenous 
injection of 50 ce. of 50% glucose in 
distilled water was made in 


3 groups 
of elderly subjects: 1, 


a group with 
normal glucose tolerance curves; 2, a 
group with prolonged glucose tolerance 
curves; and 3, a group of diabetics who 
had been without insulin for 72 hours. 


The blood pyruvate levels in the 2 


non-diabetic groups increased from 
resting values of 1.29 and 1.42 mg. per 
100 ce. to 1.72 and 1.9] respec- 
tively, at 30 to 50 minutes after the 


glucose administration. In patients with 


m¢g., 


diabetes mellitus, the rise was not sig- 
nificant (1.50 to 1.62 mg. per 100 cc. ). 
The differences between the rise ob- 
served in the 2 non-diabetics and_dia- 
betic groups was statistically signifi- 
cant. These results indicate that insulin 
deficiency is not the primary factor 


responsible for the prolonged glucose 
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THE SUBSTRATUM OF CENTRAL NERVOUS SYSTEM 
MANIFESTATIONS IN SYPHILIS® 
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Ir is usually assumed that neurologic 
or psychiatric symptoms present in a 
patient with positive serologic reactions 
are of syphilitic etiology. Necropsy, 
however, frequently reveals the pres- 
ence of pathologic conditions other than 
syphilis which can account for the 
symptoms, so the question arises as to 
the relative importance of the multiple 
etiologic factors. It seemed worthwhile, 
therefore. to the 
the laboratory of neuro- 
pathology of the Philadelphia General 
Hospital and to analyze the cases which 


review autopsies 


studied in 


presented either serologic or pathologic 
evidence of sy philis. 

The study covers 8 vears, 1935 to 
1940 inclusive, 1946 and 1947. The in- 
tervening years were likewise investi- 
gated, but omitted because during the 
war the records were incomplete. In 
the 8 year period there were 3104 
neuropathologic studies in a group of 
14,311 general necropsies. From. the 
group of neuropathologic autopsies, 346 
presented either serologic or post- 
mortem evidence of syphilis. This study 
is based on 339 cases, as in 7 cases 
clinical data were inadequate. It is 


1949 


S4 


that the number of cases 


drawn from each calendar vear shows 


noteworthy 


a homogeneous selection indicating 
little change in the incidence of syphilis 
accompanied by nervous or mental 
symptoms between 1935 and 1947. In 
f the statistical studies to follow 
it should be stated at this that 


there are no significant differences in 


view 


time 


sex and color in the neuropathologic 
cases at this hospital 

The cases were divided into 3 groups 
on the basis of th pathologic changes 
found. The first group of 105 includes 
those in which a diagnosis of central 
nervous system S\ philis was established 
by histopathologic study. Paresis or 
taboparesis was present in 75, menin 
geal or vascular syphilis in 21, spinal 


syphilis in 9 (comprised of tabes 
dorsalis 5 and hypertrophic pachymen- 
ingitis 4). Criteria for diagnoses are 
the 


cortical architecture due to cell loss and 


as follows: Paresis: alteration of 
microglial and astrocytic proliferation 
associated with perivascular and sub 
arachnoid infiltration by chronic inflam- 
matory elements; meningeal syphilis: 
inflammatory reaction of lymphocytes 


* Read before the Fourth International Neurological Congress, Paris, France September 6 
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ind plasma cells limited to the sub- 
irachnoid and perivascular spaces; vas- 
ular syphilis: intimal proliferation 
vithout degeneration with or without 
vmphoeytic infiltration of the vessel 
oats. Criteria for the diagnoses of tabes 
lorsalis and hypertrophic pachymen- 
ngitis are too well established to re- 
juire definition. The statistical findings 
4 this group reveal a mean age of 44.6 

3.0 at death. 


onfidence limits are used as a statistical 


vears Ninety-nine % 
method throughout this paper’. There 
ire no significant race or sex differences 
in this group 

Phe second group includes 126 cases 
with nervous or mental symptoms asso- 
iated with 
but 
4 central nervous system syphilis. The 
2.8 


group, 


luetic cardiovascular dis- 
ise without histologic evidence 
nean age of this group is 48.7 
to the first 
ire highly significant preponder- 
to 


colored over whites, 2.5 to 1. 


ears. In contrast 


of males over females, 2.1 

Phi 
vith neurologic signs and symptoms in 
vhich the 


vas positive serological tests. The mean 


third group contains 108 cases 
only evidence of syphilis 
ige of this group is 48.6 3.5 vears. 
Phere is no sex difference, but the col- 
red outnumber the whites in a ratio 
to l. 

Statistical comparison of the 3. di- 
isions shows a pronounced difference 
vetween the mean ages of the first with 
entral nervous system syphilis and 
ithe both of the other 2 without 
uetic involvement of the nervous svs- 


OT 


em. In other words, patients with cen- 
tral died 
ounger than other luetics. In the first 
the of central 
ervous system syphilis in the colored 


nervous system svphilis 


itegory incidence 
sno greater than in the white, whereas 
in the other 2 groups there are great 
lifferences in the color ratio, the col- 
red predominating over the white. 
Further from clinico- 


analysis a 


MANIFESTATIONS IN) SYPHILIS SY) 


pathologic standpoint shows that in the 
first group, the syphilitic involvement 
of the central nervous system was pri- 
marily responsible for the neurological 
signs and symptoms in 76 of the 105 
cases (72%). In the other 29, however. 
in addition to histologic evidence of 
cerebral syphilis, there were complicat- 
ing non-specific diseases potentially 
capable of causing the clinical picture 
either in part or in its entirety. These 
included: 


Metabolic intoxications (chronic alco 
holism, hepatic insufficiency and 

Non-luetic heart disease with decom- 

Infections (pulmonary and genitourin- 
irv abscesses 

Head trauma 

Cerebral atheroma 

Sickle cell amemia 


Seventeen of these 29 had general 
9 


paresis and 12 meningeal and, or, vas- 
cular syphilis. It should be stressed that 
of the 105 cases in this group 38 (367) 
evidence of 
Statis- 


tically this is of more than casual occur- 


presented post-mortem 


luetic cardiovascular disease. 
rence, 99% confidence limits being 25 
to 49%. 

In the the central 
nervous system signs and symptoms 
were attributable to luetic and cardio- 
vascular disease in 71 of the 126 cases 
(567). In 49 of the 71 (697) 
logic manifestations were the result of 


second group 


neuro- 


vascular 
accidents. Twenty-two were admitted 
to the hospital primarily for cardio- 
vascular disease accompanied by coma, 
convulsions, psychic disturbances, head- 
blurred vision. Forty-one of 
these cases (58%) died within a week 
after admission, and 54 (76%) within 2 
weeks. In 46 (65%) the onset of the 
central nervous system symptoms were 
associated with signs of cardiac decom- 
pensation. It should be noted here that 


acute and extensive cerebral 


ache or 
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while luetic heart disease was present 
in all patients, it was associated in 40 
cases (56%) with other types of cardiac 
disease. 

In 55 cases the luetic cardiovascular 
disease was limited to asymptomatic 
aortitis and was unrelated etiologically 
to the production of nervous or mental 
symptoms. These cases have been in 
cluded in the third group. 

The third group, 
creased to 163 in which the etiology of 


therefore, is in- 


the signs and symptoms of nervous or 
attributed 
to syphilis. In 48 cases (307) the symp- 


mental disorder cannot be 
toms were of short duration and were 
manifest by coma, convulsions, psvchic 
disturbances, headache and_ blurred 
vision. This group contained metabolic 


diseases, 23: and 


specific cardiovascular disease, 10. In 


infections, 15; non- 
41 (25%) there occurred cerebral vas- 
cular accidents, 31 of which were asso- 
ciated with cardiovascular 
disease, and 10 occurred during the 
terminal phase of wasting illnesses and 
surgical shock. In 74 {5Z%) the 
signs and due to 
intracranial unrelated — to 
svphilis; 30 of these had non-luetic in 
fections of the brain and meninges. 16 
head 


non-luetic 


cases 
symptoms were 


disease 


trauma, 15 intracranial neo 


plasms. 7 malformations of the central 
nervous svstem (including aneurvsms 


and 6 had chronic degenerative disease 


Comment and Summary. I: 


a groun 
of 339 cases with serologic or path- 
ologic evidence of syphilis, indisput 


able histopathologic evidence of central 


Acknowledgement is given to Mr. J. L. 
Division, Sharpe & Dohme, In 
used in this paper 
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nervous system involvement Was pres 
31%). In 29 of these 


accompanying non 


ent in only 105 
however, — the 

specific changes must be considered as 
an equipotential etiologic factor. In an 
additional 71 cases, central nervous 
system symptoms might be accounted 
for on the basis of existent luetic cardio 
vascular disease in spite of the absence 
of luetic involvement of the nervous 
system. Syphilis, therefore, may be in 
criminated as a possible factor in 176 
cases (52%). In the remaining 163, path 
ologic study suggested non spec ific dis 
ease as the predominant cause, and 
syphilis was incidental rather than pri 
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marv in respect to the nervous and 


mental svmptoms 


Extreme caution. therefore, must be 


exercised re garding neurologic man 


festations in a patient with positive 


The 


patholog, 


serology as due to syphilis alone 


that 


may be equally or entirely resnonsible 


possibility non-luetic 


alwavs must be borne in mind. From 
the \ lewpoint of prac tical clinical man 
agement positive serologic reactions 
hould not justify the abandonment of 
further diagnostic studies which may 
more positively delineate other causes 
From the therapeutic aspect ade juate 
anti-luetic treatment should be manda 
tory It that 


therapeutic failure mav result from lack 


must be recognized 


of critical evaluation of  non-luetic 


etiologic factors. Supplemental treat 


ment. directed toward the non-specific 


disease. is also indicated even in the 
presence of central nervous svsten 

syphilis. 
Ciminera, research biometrician, Medical Resear 
for the statistical analvsis of the materi 
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E:PILepsy, in its protean forms, is the 
end-symptom display of “irritated” dis- 
the clinical features 
f which are fashioned by the site of the 


charging neurons 


primary focus of discharge, and by 
spread of excitation by contiguity to 
idjacent fields, and by projection to 
Thus an uncinate 
fit may retain its integrity as an epilep- 
tic entity if the discharging gray matter 
stavs within bounds, but once the elec- 
trical potentials spill over and the 


spre ad of excitation reaches other areas 


distant gr: 1y matter. 


eventuating in a dreamy state or a 
major epileptic fit, the olfactory symp- 
tom Is termed an aura or mere precursor 
to the main event. To the initiated, 
however, the isolated olfactory mani- 
festation, when adhering to the phe- 
nomenological pattern of epilepsy, is 
readily recognized as a cortical dys- 
thythmic disorder or the attack itself. 
Other atypical fits or epileptic vari- 
ints***, such as paroxysmal transient 
fits of unreasonable anger 
or assaultive behavior, bouts of path- 
ological laughter, syncopal attacks 
encephalo-syncope), vasomotor Jack- 
seeing ones own im- 
ige as an epileptic equivalent, persev- 
eration of visual images, fits of microp- 
sia and macropsia, recurrent nausea and 
vomiting, choking sensations, laryngeal 
epilepsy, paroxysmal abdominal pain 
abdominal epilepsy) and other variants 
xpressed in the motor, sensory and 
tutonomic spheres, which occur more 


he he 


sonian epilepsy, 


frequently than orthodox epileptic seiz- 
ures, too often are unrecognized, or 
have not been given the official status 
if an epileptic disorder because hitherto 
the boundaries of the epileptoid states 
have not been clearly mapped. Among 
this array of epileptic variants, abdomi- 
nal epilepsy appears more commonly 
than is appreciated. Paroxysmal ab- 
dominal pain usually is misdiag- 
children, as “navel colic”, 
mesenteric adenitis, hypoglycemia, be- 


nosed 


havior disorder, and sundry other 
things. In adults the diagnoses have 


encompassed most of the disorders of 
the gastro-intestinal tract, and genito- 
urinary system, many of the affections 
of the thoracic viscera, vertebra, spinal 
cord and peripheral nerves, and the 
final note frequently ending with the 
despairing stigma of psychoneurosis. 
Much too often these patients are oper- 
ated upon once or several times and an 
innocent appendix or other organ is 
removed, or the surgeon retreats empty 
handed. 

Convincing experimental and clinical 
data have been presented, concerning 
the effects of lesions or stimulation of 
cortical areas 6, 5, and 3 of Brodmann, 
and of the diencephalon upon gastro- 
intestinal activity, mainly through the 
work of Fulton and his co-workers***, 
Spiegel, Weston and Oppenheimer", 
Penfield et al.!*>, and Cushing’. Re- 
cently Davey and Kaada* working in 
Fulton’s laboratory, have confirmed the 


* Read before the Fourth International Congress of Neurology, Paris, September 5-10, 1949. 
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results obtained by Fulton and Watts" 
in observing increased gastro-intestinal 
movements by stimulation of area 6. 
They noted a similar result upon stimu- 
lation of part of area 8 in the monkey, 
and in addition, found increased secre- 
tion of gastric juice with high pepsin 
concentration. Penfield’? has intimated 
that stimulation of parts of the oper- 
culum may affect gastro-intestinal ac- 
tivity. There appears to be an extensive 
autonomic band reaching from the tip 
of the temporal lobe to the cingular 
gyrus, and it seems that the anterior 
insula, uncus and other basal parts of 
the forebrain may influence gastro 
intestinal motility®. 

The elaborate work of LeGros Clark? 
has established the relationships exist- 
ing between various areas in the frontal 
cortex and the hypothalamus and 
thalamus in a 2-way transmission of 
impulses. By the method of physiologi- 
cal neuronography, Ward and Mc- 
Culloch'® have demonstrated frontal 
projections on the hypothalamus, and 
with oun present attention focused part- 
ly on one of these areas, area 6, their 
observation that strychninization of 
area 6a fired the lateral hypothalamic 
area, the mamillary nucleus and the 
posterior hypothalamic area, is of in- 
terest. Therefore it will be seen that 
gastro-intestinal function is served or 
influenced by many cortical areas, and 
the diencephalon, either directly or 
indirectly, through projection fibers. 

Fitch, Pigott and Weingrow®*, in an 
extensively documented analysis of the 
gastro-intestinal phenomena observed 
in epileptics, stressed the significance 
of certain spheres of cortico-diencepha- 
lic influence upon the motor, sensory 
and secretory functions. Their studies 
dealt with known epileptics who mani- 
fested gastro-intestinal disturbances. 
and hence the problem of diagnosis was 
not at issue. 

By contrast I wish to suggest the 
a priori consideration of paroxysmal 
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abdominal pain and pechaps other 
gastro-intestinal svndrome. as a distinct 
form of epileptic variant, capable of 
primary diagnosis in cases wherein 
overt epileptic displays such as con 
vulsive seizures or loss of consciousness 
are absent or appear at rare intervals 

In previous reports”? I have cited 
cases of abdominal epilepsy which had 
escaped recognition as such, and out 
lined the clinical characteristics, method 
of study, diagnosis and treatment. Since 


th have begun to 


then other reports’ 
appear of similar and related cases in 
which the diagnosis of abdominal epi 
lepsy was established, usually after the 
patient had been previously studied 
exhaustively and unrewarding abdomi 
nal operations had been performed 

Since abdominal pain is one of the 
commonest symptoms the physician is 
called upon to interpret, how can he 
recognize it as that of abdominal epi 
lepsy without resorting immediately to 
extensive studies which test the pa 
tient’s physical and financial resources? 

The svndrome should conform in be- 
havior to the multiform “seizure pat 
tern” of epilepsy defined by Wilson" 
as “any fugitive, paroxysmal disorderly 
uncontrolled and recurrent manifesta- 
tion of any neural process might be re 
garded as a fit, and this on any level of 
the neuraxis . as for fits implicating 
visceral centers, there may be no in 
terference with the conscious stream, 
no involvement of skeletal muscles and 
in fact, none of the usual signs of epi- 
lepsy, so that divergence of the formula 
may be extreme . . . The least mutable 
of accepted fit characters comprise sud 
den onset, brief duration and recurring 
habit; yet some forms are protracted 
(notably epilepsia partialis continua ) 
repetitions may be extraordinarily in- 
frequent, and brevity loses significance 
when the aura (as in some uncinate 
cases) is drawn out.” 

The abdominal pain is paroxysmal 
and may constitute the sole or domi 
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‘ature of the syndrome, or 
it mav be the 


hic h 


nating te 
significant center about 
cluster one or more of such 
symptoms as “peculiar feelings”, nausea, 
occasionally diarrhea 


vomiting, rarely 


pallor, sweating, “rumbling sounds” in 
the abdomen, periodic attacks of abrupt 
behavior — disturbances nightmares 
abdominal 
with- 
out loss of consciousness, and post-ictal 
This 


latter group can be recognized as con- 


the 
and rarely of the limbs. 


clonic movements of 


iwhiness’, exhaustion, and sleep. 
isting of pre-convulsive and post-con- 
vulsive epileptic phenomena or abor- 
tive fits in full right, 
a guide 


and should there- 
fore act as to or corroboration 
of the epileptic nature of the abdominal 
pain 

The provocative causes of abdominal 
epilepsy are those of any form of epi- 
leptic display. The abdominal pain may 
represent a symptomatic expression of 
nature, im- 
pinging “apm and irritating the ganglion 
( ells ot the a 
discussed as mediating gastro-intestin: 
Among 


in organic lesion, of anv 


‘eas of the brain prev iously 


ictivits IS cases I have stud- 
ied, approximately 50% were of organic 
mainly to cerebral trauma 


brain 


origin, due 


but tumor, tuberous 
sclerosis, and searlatinal encephalo- 
pathy. Of Stevens 4 12 had 
( vidence ot the 


several 


including 


cases, 
organic disease of 
brain 
head 


out a history 


Schapiro’s case’ had 
Those individuals with- 
or neurological evidence 
of organic disease, for want of a better 
fall the 


idiopathic, cryptogenic or genetic 


Injuries, 


so-called 
cate- 
and the acknowledged precipita- 


classification. into 
VOry 
ting factors of ordinary epile psy pre- 
vail here as well. Of the patients studied 
clectroencephalographically, among the 
authors cited and in my series, 67 to 
SOY had abnormal electrograms. 

The approach to the study of these 
patients largely upon history, 
abnormalities and_ the 
response to the therapeutic test with 


rests 


lectrographic 
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anticonvulsants. Almost invariably very 
of the \ 
tems, the gastro-intestinal 
tract, already have been done, 
ing normal findings before the 


extensive studies various sys- 
especially 
disclos- 
consid- 
eration of abdominal epilepsy is enter- 
\ thorough going history in all 
phases is the first essential, ‘and it 
in which the threads of 
the pattern of epilepsy are sifted out 
and woven together. Neurological and 
treque ntly Roentgen-ray examination 


tained. 


should be one 


of the skull alrea idy have been done: if 
not, they should be, and in addition 
when indicated cerebrospinal fluid 


studies, cerebral angiography, cerebral 
and mandatory electro- 
encephalography. With respect to the 
latter, a normal electrogram should not 
influence the negatively if 
“ history and therapeutic test vi alidate 


air studies, 


diagnosis 


The final ste p in study has recourse 
to y the empirical method of the thera- 
peutic test in which the response of the 
svndrome of abdominal epilepsy to an 
anticonvulsant regimen should be one 
of either a complete control of symp- 
toms or radically altering them, return 
of symptoms upon cessation of treat- 
ment, and abeyance of symptoms when 
treatment is reinstituted. Abnormal 
electrograms should be favorably modi- 
fied by anticonvulsant medication, as 
has been shown by Goldman’. 

Treatment, brief, is dependent 
upon the data gathered in the study". 
Organic lesions of the brain amenable 
to surgery are so treated; constitutional, 
infectious, metabolic and other dis- 
orders which have a causal relation- 
ship to the paroxysmal abdominal pain 
should receive treatment specifically di- 
rected. The symptomatic tre atment 
consists of the broad aspect of the total 
attack of any epileptic problem, namely 
guidance of the social, physical and 
emotional life of the patient, a properly 
designed dietary regimen and appro- 
The latter consists 


priate me -dication. 
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of the flexible use either singly or, more truly dramatic and on the whole al 


effectively, in combination of the fol- most uniformly gratifving 
lowing drugs: 1, dilantin sodium 
) Conclusion. Attention is called to 


(diphenylhydantoin sodium); 2, mes- 
antoin (methyl-phenylethylhydantoin ) 
3, phenobarbital; and, 4, bromides episodic attacks of abdominal pain 
(alkaline or calcium bromido-galacto- which fit the various criteria of a 
gluconate (Calcibronat ). The results of dysrhythmic disorder, as an outspoken 
anti-epileptic treatment in the cases, epileptic variant, thereby providing th 
exclusive of space taking and degenera- patient release from his symptoms and 


the need tor primary recognition of 


tive lesions, in my series and in those from prolonged, profitless studies and 
cited, have been in some instances treatment 
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CHEMOTHERAPY is not a new develop- 
nent in the management of some viral 
ntections. Sulfanilamide was employed 
uccesstully in the treatment of Ivm- 
phogranuloma venereum** tra- 
homa” as early as 1938. Inclusion con- 
junctivitis also was treated eltectiveiy 
1941**. Psittacos.s 
was tound to be favorably attected 


vith sulfanilamide in 


enicillin therapy in 1947*°. Chemo- 


therapy remains as yet, however, far 
short of its potential stature in the man- 
igement of viral infections. The early, 
ind in some instances dramatic, suc- 
esses which have been mentioned 
were not followed by similar results in 
other viral diseases. Among the 50 odd 
maladies of man which are of viral 
etiology only the 4 already named are 
surely amenable to the effects of avail- 
ible chemotherapeutic agents. Recent 


* The second John H. Musser Lecture of the Department of Medicine, 


Institute for Medical Research ) 


additions to the rapidly increasing list 
of chemical substances which possess 
striking therapeutic activity have not 
altered this state of affairs. Aureo- 
mycin*’ and chloromycetin** give prom- 
ise of being highly effective against 
members of the psitti icosis-lymphogran- 
uloma group of viruses, but have shown 
no tendency to act against other viruses 
of established ide ntity. 

Trachoma, inclusion conjunctivitis, 
ly mphogranuloma venereum and psitta- 
cosis are caused by the largest of known 
viruses. The members of this group 
appear to be closely related by sero- 
logical evidence and possess antigenic 
constituents in common**. These rela- 
tively huge viruses are seen readily 
with an ordinary light microscope, have 
dimensions of the order of 250 mil- 
limicrons, and are only very slightly 
smaller than rickettsiae. Because of the 


Tulane University 


School of Medicine, New Orleans, Louisiana, November 21, 1949. 


°° The Editor is especially happy to publish 


this article, as it is both an able discussion of 


live subject and a memorial to an intimate friend and colleague, who was his predecessor as 


ditor of this journal. 
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peculiar properties of the psittacosis- 
lymphogranuloma group, their large 
some 


that 
should be 


size and _ structural complexity, 
have come to the view 
rickettsiae 


placed together in a no mans land be- 


workers 
they and the 
tween viruses and bacteria. This idea 
official sanction 


Whatever the 


formal classification, it 


recently has received 


from the taxonomists'. 
merits of does 
appear that this group of viruses and 
the rickettsiae possess some features in 
affected by the 


chemotherapeutic 


common as both are 


Same substances: 
aureomycin and chloromycetin. For the 
same reason both groups of infectious 
agents appear to be clearly separable 
from that larger class of agents which 
may be termed true viruses. 
That 


stances 


available antimicrobial  sub- 
so remarkably effective in bac- 
terial and rickettsial ‘infections, should 
be without effect in all but a very few 
viral infections is additional evidence 
of the peculiar nature of viruses. The 
that are af- 


sulfonamides or by 


biochemical mechanisms 


fected by thera- 
peutic substances of mi robial origin 
and are essential for bacterial growth 
and multiplication appear not to be 


required in the of viral 


This 


biochemical 


pr CESS 


svnthesis. indicates a difference 


in the requirements of 


bacteria and viruses which is un- 
doubtedly of deep significance and may 
be of fundamental importance. 

The history of the development of 
chemotherapy in bacterial infections 
does not show that knowledge of the 
metabolic requirements of microbes 
was of aid in discovering antimicrobial 
substances’. Indeed, in all instances 
their discovery was occasioned by in- 
vestigations which were not concerned 
with particular metabolic processes. As 
all know, the antimicrobial effects of 
sulfanilamide and penicillin could not 
have been predicted from existi 


1p 


knowledge on the biochemical mechan- 
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ism of bacterial growth. On the con 


trarv, it is evident that modern chem 
otherapeutic substances have emerged 
as powertul tools which have advanced 
the study of bacterial metabolism and 
thei 


use has led to increased understanding 


genetics. In numerous instances 
of the comple x mechanism of bacterial 


growth. 


The striking: successes which at 
tended the vigorous search tor more 
broadly effective antibacterial agents 
led promptly to an intensive search 


for chemother ipeutic substances active 
| Many 


in viral thousands of 
known and of un 


infections 


substances. both of 


certain nature, already have been sub 
jected to activity tests with a wide 
variety of viruses. With the scanty ex 
ceptions mentioned earlier, noné has 


definite value in viral 


There are 


vet proven 


infections of man 
some indications that the situation may 
not be 


evidence from a number ot laboratories 


without Fairly recent 


hope 


suggests that with experimental viral 


infections of animals=" plants*® and 


bacteria!* some modification of the dis 


mav be obtained with 
Thes« 
tions are in the earliest stages and the 
at best but 


enough has been uncovered to arous« 


process 


chemical substances investiga 


available data are meagre 
interest and pe rhaps to stimulate fur 
ther 

Viral infections run their course and 


study. 


in the great majority of instances, ar 
followed by recovery of the host. The 
phenomenon of recovery is as common- 
ly characteristic of naturally occurring 
viral infections of plants as it is of those 
With the 


exception of rabies and peach rosette 


of animals including man. 


there are almost no viral infections of 


multicellular organisms which uni- 
formly kill the host. Some viruses 
never to cause death of the 


appear 
naturally infected host: potato X and 


mumps are instances. Of the vast num 
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ber of viral infections which develop 


each year in human beings the number 


which terminate fati ully is exceedingly 
small, So, too, with viral Fags ot 
plants. As evidence, it may be pointed 
out that practically all 
grown tomatoes are infected with to- 
bacco mosaic virus and yet there is no 
dearth of this fruit. 

the rule of recovery is a clear indi- 
cation that in nature there exists a 
mechanism which serves to limit a viral 
infection. If the nature of this mecha- 
isin were understood clearly, could it 
be mimicked by artificial means and 
the usually favorable outcome _hast- 
ened? The altered status which gen- 
erally follows a viral infection is called 
immunity. In plants, as in animals and 
man, this state is characterized by in- 
susce ptibility to a second infection with 
the same virus. In man and animals 
immunity of this sort is often reflected, 
though not very precisely, by changes 
in the proteins of the serum and tissues. 
Such altered proteins are termed anti- 
bodies. But with plants the situation is 
otherwise, for no antibodies are dem- 
onstrable and yet immunity is as dura- 
ble and equally as specitic as among 
vertebrates. 

Recovery begins in a few days to a 
few weeks alter the onset of most viral 
infections. In general, the acute phase 
of the disease does not last longer than 
| to 3 weeks. In man and animals the 
recovery process, in most instances, is 
correlated fairly well with the appear- 
ance of circulating antibodies and the 
disappearance of the virus. That there 
are some striking exceptions to this 
rule, as for ex: imple i in psittacosis**, may 
be of significance. In plants the phe- 
nomenon Of recovery occurs at about 
the same period but is unaccompanied 
by either the appearance of antibodies 
or the disappearance of the virus. Thus, 
it seems that recovery from viral infec- 
tions is associated in zoological species 


with demonstrable alterations which do 
not occur in botanical species. In the 
light of these facts one is led to con- 
sider either that the mechanisms of 
recovery are fundamentally different in 
the two major divisions of biology or 
that similar mechanisms are involved 
and that circulating antibodies play 
little if any role in the process. 

Plants, on recovery from the acute 
stages of viral infections, do not rid 
themselves of virus but usually continue 
to retain the agent indefinitely. In many 
instances the concentration of virus in 
the tissues of such plants is not greatly 
lower than that present during the pri- 
mary infection. Of most significance, 
the virus itself is not discernibly differ- 
ent and possesses in unaltered degree 
the properties of the parent. strain. 
Thus, the possibility that a variant or 
mutant virus replaces the parent during 
recovery seems unlikely. 

As there is no recognizable altera- 
tion in the infectious agent either in 
plants or in animals, it appears that 
if we are to unravel the mechanism of 
recovery we must turn our attention 
to the host. The possibility that the 
tenets of classical immunology can be 
invoked has been examined alre ady and 
the concept that the development of 
antibodies may be an adequate expla- 
nation for recovery has been found 
wanting. Other alterations in the host 
require consideration. Destruction of 
most or all cells susceptible to infection 
with the virus would leave the host in 
a situation in which further viral multi- 
plication would be restricted or abol- 
ished and recovery could then ensue. 
Findings in the nasal mucosa of the 
ferret after infection with influenza 
virus'® favor this hypothesis as, too, 
do the hepatic lesions in yellow 
fever*®, There is, however, far more 
evidence against it. As examples, in 
poliomyelitis infected anterior horn 
cells may not be destroyed and may 
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recover normal function*; susceptible 
cells in tissue culture are not eliminated 
by vaccinia and other viruses and, if 
the medium is changed appropriately, 
will continue to support viral multi- 
plication for long periods''; susceptible 
cells unquestionably remain present 
after recovery in plants as the virus 
persists in the plant indefinitely**; in 
herpes simplex the virus does not dis- 
appear and lesions caused by its ac- 
tivity frequently recur*! 

Alteration of metabolic systems of 
the host cell which are required for 
viral synthesis would result in changes 
inimical to unrestricted viral multipli- 
cation. Depletion of a single cellular 
metabolite essential to the energy or 
mass requirements of viral synthesis 
would be predicted to inhibit further 
multiplication. Similarly, changes in the 
rate of assimilation or utilization of 
such metabolites occasioned by the 
presence of the virus, could result in 
the development of an_ intracellular 
environment sufficiently different from 
the normal state to be unfavorable for 
viral synthesis. This hypothesis is sup- 
ported by the well known fact that 
nutritional deficiencies, whether caloric 
or concerned only with individual 
nutrients, almost regularly result in in- 
creased resistance to viral infection®? 
that abnormal environmental tempera- 
tures lead to decreased susceptibility 
and to decreased viral synthesis as is 
most readily shown in poikilothermic 
hosts, for example the chick embryo*” 
It is further supporte od by the nding 
that a wide variety of chemical sub- 
stances of dissimilar constitution leads 
sometimes to slight but often definite 
reduction in viral synthesis. Examples 
of restricted multiplication induced 
with various chemical substances are: 
the inhibitory effects of acridine com- 
pounds with influenza virus** and bac- 
teriophage™; of 5-methyl tryptophane‘ 
and indole® with bacterial viruses; of 
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analogues of purine and_ pyrimidine 
bases with vaccinia virust’; of tannic 
acid with influenza virus**; of polysac 
charides with bacterial viruses**, pneu 
monia virus of influenza virus?” 
and mumps virus". That such widely 
different substances exert their effects 
through similar mechanisms appear 
doubtful. 

Among the hypotheses which hav 
been considered, that which relates 
recovery to alteration in host. cell 
metabolism appears best to fit the avail 
able facts and provides an acceptable 
explanation for the marked differences 
between certain aspects of the recovery 
process in plants and animals. More- 
over, if this postulate should be sup- 
ported by additional work, there would 
be reasons to think that effective 
chemotherapeutic measures might be 
developed tor viral infections. 

To visualize the loci at which chemo- 
therapeutic substances might be active 
in viral infections, it is necessary to 
have some picture of the mechanism of 
viral multiplications. Although there are 
wide gaps in knowledge, enough is 
known to indicate that the process can 
be thought of as a series of stepwise 
events**, each strictly dependent upon 
the satisfactory completion of that pre- 
ceding it. Viral synthesis goes on en- 
tirely within susceptible host cells: 
there is no known extracellular cvcle. 
Indeed, during transit from one cell to 


another a virus is analogous to an inert 
particle and discloses no_ properties 
which would make it suspected of 
being an infectious agent. In an extra- 
cellular position viruses are in a vul- 
nerable situation and are readily inac- 
tivated; many are highly unstable and 
the infectivity of some can be elimi- 
nated by normal constituents of serum?*'; 
the great majority are promptly neu- 
tralized by homologous antibody 
which, if it be present, can prevent 
spread from one cell to another. It is 


= 
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improbable, however, that chemo- 
therapy will succeed if the objective is 
merely to inactivate extracellular virus. 
When evidences of disease have be- 
come apparent, the viral particles 
which are temporarily in an extracel- 
lular position are of relatively little 
consequence. The problem is, what can 
be done about the intracellular virus 
which, as it undergoes multiplication, 
leads to abnormalities in host cell 
biochemistry? 

If the initial essential step in the 
process of viral multiplication: adsorp- 
tion of the virus by the cell, is pre- 
vented, no viral synthesis occurs and 
infection does not develop. The 
mechanism of the adsorption is not 
understood even though in some in- 
stances there is evidence pointing to 
the nature of the cell surface constit- 
vent which combines with the virus. 
With influenza virus the cell substance 
appears to be a mucopolvysaccharide**; 
with bacterial viruses a_ polvsac- 
charide®; with pneumonia virus of 
Although adsorption 
by the cell is a necessarv condition if 


mice a protein* 


subsequent steps in the process of viral 
multiplication are to proceed, it is not 
to be assumed that adsorption is reg- 
ularly followed by viral svnthesis. 
Numerous varieties of cells which are 
wholly incanable of supporting multi- 
plication adsorb viruses and the surface 
constituents concerned with the reac- 
tion appear to be similar. if not iden- 
tical. to those of susceptible cells. This 
has become clear in recent studies on 
pneumonia virus of mice*®. Although 
the validity of the axiom: no adsorn- 
tion no infection. cannot be doubted. 
the canacity of the cell to foster viral 
svnthesis is dependent upon subtle 
biochemical properties which are not 
directly correlated with the presence of 
special surface constituents. 

Prevention of adsorption of virus by 
the cell is the real basis for the success 


of specific prophylaxis with immune 
serum during the incubation period of 
measles, with inactivated viral vaccines 
which stimulate the production of anti- 
bodies against some encephalitis viruses 
and influenza viruses, perhaps also with 
active viral vaccines which induce 
modified infections useful against small- 
pox and yellow fever, although in the 
latter instances factors which relate 
to the recovery process more than to 
the concepts of classical immunity may 
be operative. But, it should be empha- 
sized, prevention is not treatment and 
procedures which are highly effective 
in the prophylaxis of viral infections 
are valueless in their therapy. There 
is good reason for this. The evidences 
of viral disease derive from the altered 
physiology of infected cells which is 
an unhealthy by-product of viral 
svnthesis. The disease process does not 
become manifest until well after viral 
multiplication is in progress. Many 
cells are already infected when symp- 
toms first appear. A large proportion 
of the viral population is, at this period, 
in an intracellular position and is inac- 
cessible to and unaffected by sub- 
stances which inactivate the agent 
when it is outside of cells. 

After adsorption of the virus by the 
cell, the next discernible step in the 
process of multiplication is penetration 
of the so-called cell membrane. The 
manner in which the virus is able to 
gain an intracellular position is un- 
known. With influenza*® and mumps 
viruses the possibility has been raised 
that the agents mav act in a manner 
analogous to enzymes and lead to alter- 
ations in a substance at the cell surface. 
But numerous other viruses appear not 
to act in a similar manner; an inten- 
sively studied example is pneumonia 
virus of mice®. Whatever may be the 
mechanism of penetration, it is followed 
shortly by a profound change in the 
cell membrane which makes it appear 
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to be impenetrable by certain other 
viruses. The best evidence for this has 
been obtained with bacterial viruses* 
Except for the 
viruses themselves, little progress has 


changes caused. by 
heen made in attempts to render cells 
impenetrable to them by means _ of 
chemical substances. Even if this were 
accomplished successfully, it is doubt- 
ful that the procedure would possess 
any therapeutic merit. As was indicated 
earlier, it appears probable that the 
key to chemotherapy in viral infections 
may be disclosed by finding substances 
which are capable of inhibiting intracel- 
lular viral synthesis. 

the cell 
a step, or a 


Following penetration of 


membrane there occurs 
series of steps, in the process of multi- 
plication which is both fascinating and 
mysterious. After a latent period, the 
duration of which appears to be char- 
acteristic for a given virus, synthesis 
of new viral particles begins and goes 
on at what may be a fairly rapid rate. 
During the initial phase of the latent 
period no_ infective demon- 
strable'*:* and it mav be that the orig- 
inal infecting particle is lost, or in 
some manner is altered in the process 
of setting the stage for the develop- 
ment of more like itself. The manner of 
viral has not been fully 
elucidated but certain of the svstems 
which are involved have been recog- 
nized through studies with bacterial* 
and plant viruses®™:*3, All known viruses 
are composed chiefly of nucleoprotein 
and as might be anticipated present 
evidence points to the cellular meta- 
bolic concerned with the 
svnthesis of nucleic acids and proteins 
as those 


virus is 


svnthesis 


svstems 


most involved in 


viral 
svnthesis. 

If the rate of turnover of cellular 
proteins and nucleic acids must be re- 
duced in general to affect similarly the 
rate of viral synthesis, it becomes highly 
improbable that attempts to discover 
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effective chemotherapeutic agents, ac- 


tive against viral infections, will be 


fruitful. Substances which diminish 
either protein or nucleic acid synthesis 
within the cell would be directed 


against what are in all probability some 


of the most vital svstems in cell bio- 


chemistry and could be expected to 
exert damaging effects on the host. If, 
on the other hand, more subtle aspects 
of the systems concerned with protein 


and nucleic acid svnthesis are of critical 


significance for the process of viral 
multiplication, a more hopeful VIEW 
of the situation mav be held. 


The phenomenon of viral interfer- 
ence raises the possibility that the crit- 
ical steps may be subtle indeed and 
makes it unlikely that the rate of viral 
svnthesis is merely the 
over-all state of the protein and nucleic 


a reflection of 


acid building mechanisms. Infection of 
a cell often, but 
alwavs, precludes infection of it with 


with one virus not 


another. The infected cell can adsorb 
the 


but with appropriate pairs of viruses 


second virus in normal fashion!® 
there occurs no evidence of multiplica- 
tion of the second agent. Well studied 

the interference phe- 
to be found in the fields 


of plant**, bacterial’®, and animal’? 


instances of 


nomenon are 


viruses. Interference between viruses is 
not dependent upon serological rela- 
tionship and appears to be independent 
of the presence of common antigenic 
constituents in the two agents®!. That 
the phenomenon is not to be explained 
immunological 
from these facts, as 
also from the clear evidence that it is 
operative in plant virus infections. That 
cell 


unavailable as 


bv classical processes 


appears obvious 


processes which are deficient o1 
a result of being pre- 
émpted during the synthesis of the first 
virus provide an explanation for the 
interference phenomenon is indicated 
by the that in large 


amounts preformed but non-multiply- 


findings very 
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ing virus can lead to a similar state**; 


that ridding a plant of virus, as upon 
' leads to abolition 


appropriate heating* 
of the resistant state. 
But not 


interference 


all pairs of viruses show 


and it is those which are 
capable of multiplying concurrently" 
in the 


sideration relative to the present thesis. 


same cell which command con- 


If, as has been sugge ‘sted, the inability 
of a second virus to multiply in ‘an 
infected cell is due to the unavailability 
then 
rs that viruses which show in- 


of an essential metabolic process, 
it appea 
cellular 
Conversely, it 
that 
cell 


interference, 


terterence require at least one 


mechanism in COmmon. 
logical to viruses 
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assume 


which can infect the same simul- 


not show 
require different 
of the host 


can multiply side by side. 


taneously: do 
metabolic pathways 
cell and, as consequence, 


Both the natural recovery process and 


the experimental interference phe- 
nomenon are indicative that cells in- 
fected with viruses possess means 
which are effective limiting or pre- 


Simulation of 
either the recovery process or the inter- 


venting viral svnthesis. 


ference phenomenon on injection of 
i chemical substance might be regarded 
is a step in the direction of chemo- 
therapy in viral infections. 

Not made 
to develop a model for the study of 
complex infections. Complex infections 


long ago attempts were 


ire those induced by the 


two 


which are 
effects of 
in concert*, The 


combined infectious 
idea was that 


i viral infection might be 


agents 
made worse 
by superimposing a bacterial infection 
upon it. Such things are known to oc- 
cur; swine influenza‘? 

PNEUMONIA VIRUS OF 


is an example. 
Mice (PVM) 
In the present instance a wholly unex- 
pected result was obtained. The ani- 
mals, which would all have died of the 
viral infection, recovered from it when 


acteria were injected*". The virus em- 


ployed is an agent terme ‘d pneumonia 
virus of mice (PVM), and the bacterium 
used is a non-hemolytic streptococcus 
designated MG. This surprising out- 
come readily reproducible and 
could be obtained equally well with a 
number of other bacterial species. But a 
did not result when an- 
in this case influenza, was 


Was 


similar 
other virus, 


issue 


employed. 
This bizarre finding seemed of suffi- 
cient interest to warrant detailed inves- 
tigation and a variety of expe riments 
carried out which had as their 
primary objective determination of the 
nature of the bacterial component re- 
sponsible for the apparent therapeutic 
effect. It was a relatively simple matter 
to show that the substance is present 
free extracts of streptococcus 
MG, as well as in similar extracts of 
bacterial 
that it is non-dialysable, precipitable 
with alcohol and unaffected by heating 
at 100°C. These findings indicated that 
the substance is of large molecular size 
and remarkably stable, which raised the 
possibility that it might be a polysac- 
Experiments with various 
precipitants and numerous 
other che mical reagents lent support 
to this idea and the nature of the bac- 
terial component appeared established 
when it was found that purified polysac- 
ee derived from certain bacterial 
gave closely similar results?*. 
Indic: ablens that the structural con- 
figuration of the polysaccharide mole- 
might play a_ decisive role 
appeared early. Whereas capsular 
polysaccharides derived from  strepto- 
MG and Friedlander 
bacilli, types A, B, and C, are highly 
active, those derived from pneumococci, 
Types 1, 2, and from S. salivarius possess 
no activity?’:!7, When it is recalled that 
the poly of Friedlander 
bacillus Type B and that of pneumo- 
coccus type 2 


were 


in cell 


a number of other species; 


charide. 
enzymes 


spe cies 


cule 


cocecus 


give cross serological 
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reactions and therefore possess anti- 
genic groups in common, the difter- 


ence in their activity relative to infec- 
tion with PVM in the mouse lung ac- 
quires increased significance. Furth er 
evidence that the inhibitory activity ot 
Friedlander polysaccharide is not at- 
tributahle to the molecular configura- 
tions which are responsible tor specific 
serological reactions appeared when it 
was shown that oxidation with periodic 
acid abolishes immunological reactivity 
but does not diminish biological activity 
in infections with PVM. 

purification of 


Rigorous polysac- 


charide preparations by a variety of 
procedures does not result in dimin- 
ished inhibitory activity and has failed 
to provide evidence suggesting that 
some impurity other than the polvsac- 
charide itself is the active substance!® 
Hydrolysis with either acid or alkali, if 
sufficiently prolonged, results. in loss 
of all activity and dialysable fragments 
of the polysaccharide molecule, such as 
aldobionic acid, possess no activity. 
Exceedingly small quantities of 
polysaccharide cause significant inhibi- 
tion of multiplication of PVM. With 
Friedlander polysaccharide a single in- 
jection of no more than 2 micrograms 
per mouse is required. The degree of 
inhibition is not proportional to the 
amount of polysaccharide given; 6 
micrograms usually causes inhibition of 
maximal extent and larger quantities 
vield significantly better re- 
sults*®. The lack of proportionality be- 
tween quantity and effect suggests that 


ao not 


a competitive mechanism is operative 
and raises the possibility that only a 
relatively small and fixed quantity of 
an essential cell substance is concerned 
with the effect. In terms of this hypoth- 
would be that the 
availability af such a substance is essen- 


it assumed 
tial for the continued multiplication of 
the virus 

\ puzzling fact, one which has not 
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vet been explained satistactorily, is the 
finding that, in infections with PVM 
in the mouse lung, polysaccharide ex- 
eflect 


Even when as much 


erts no inhibitory unless it is 
given intranasally 
as 1 milligram: 500 times the minimal 


effective intranasal dose, is given by 
there is no evidence 


It seems unlikely 
that the poly saccharide is destroved by 


any other route 


of an inhibitory effect 


living mouse tissues inasmuch as it has 
been shown to remain present in ap 
parently unaltered concentration in the 
week! 


However, that the polvsaccharide 


mouse lung for more than on 


be disrupted by certain tissue constit 
finding that 


substance pr 


uents is suggested bv th 
there is in egg volk a 
sumably an enzyme. which destrovs its 
biological activity 

As was pointe d out earlier, if chemo 
therapeutic substances are to be effec 
tive in combatting natural viral infec 
the 


effect upon the course of the diseas« 


tions should exert a_ beneficial 


when given well afte evidences of 


infection have ippeared \ desirable 
chemotherapeutic agent would be on 
which both stopped viral multiplication 
and also prevented the ce velopment 
of further pathological lesions. In ex 
perimental infections of the mouse lung 
with PVM, a sing 


lander polysaccharide given as late as 


injec tion of Fried 


{ davs after inoculation of the virus 


causes significant inhibition of viral 


multiplication**. As might be expected 
the earlier polysaccharide is given, th 
more marked the degree of inhibition 
Perhaps of greater interest is the fact 
that administration of polysaccharid 
modification of 
process in the 
PVM which are 
treated 


polysaccharide is 


results in the disease 


mouse. Infections with 
fatal in un- 
altered after 


given such 


uniformly 
animals are 
and 
treated animals recover. Moreover, as 
but 


COUTSE of 


recently!", the 
the 


has been shown 


normal pheumonic 
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process induced by infection with the 
virus is changed and pulmonary consol- 

lation does not progress and extend, 
after ad- 


ministration of polysaccharide. The re- 


as in the untreated mouse, 


sults simulate the normal 


appeal to 
recovery process which Cali be tollowed 


in animals inoculated with very small 


imounts of virus; in effect, the pres- 


ence of Friedlander polysaccharide 
converts an overwhelming viral infec- 
tion associated with maximal viral 

ultiplication and resulting in death 
into a mild infection associated with 


markedly restricted viral multiplication 
which is recovery. Such 
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inhibition of viral multiplication is ob- 
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ing specificity in the inhibitory effect 
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essential for the multiplication of some 
In the light 
and the theo- 
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certain other viruses 
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embryo with mumps virus is affected 
by Friedlander polysaccharides in a 
similar to infection of 
lung with PVM'*. The chief 
differences in the two viral infections 
lack of manifest disease and of 

pathological 


manner closely 


the mouse 


are the 
definite with 
mumps virus in the embryo. This limits 
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have made possible the demonstration 
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success will be dependent upon the dis- 
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Danish physicians became. ill 
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made so. Making a simple epidemi- 
study, they found the common 
factor to be the alcohol in the drink 
plus a new drug which the two had 
been taking to look for toxic effects. 
This substance, tetraethylthiuram-disul- 
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ologic 
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Danes, Jacobsen 
ind Hald'', were investigating the pos- 
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appeared in the scientific literature. 
Similar substances are known for their 
chemical property to inhibit oxidation. 
Earlier work by Henzlik and Irvine!” 
indicated this drug to be relatively 
non-toxic when taken internally. The 
pharmacological investigation of this 
substance by Asmussen, Hald, Larsen 
that, 
when taken alone, it has no or very 
slight effects on the human system but 
that following the ingestion of alcohel 


and Jacobsen'* revealed 


a very characteristic and subjectively 
uncomfortable reaction occurs. The 
work of Westerfeld'*, and 
Lutwak-Mann'*, on the metabolism of 
alcohol suggested the probability that 
tetraethylthiuram disulfide alters the 
oxidation of alcohol by the enzvme 
body. Westerfield 
et al2* showed that the first metabolite 
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Lutwak-Mann'? demonstrated the pres 
dehydrogenase 


ence of the alcohol 


Averst, McKenna and Harrison, Ltd., for the 
if experience with this new drug possibl 
‘ | ti 1? om ntl 


} 


mechanism 


limited 


{ tit is Opera 


qu uitity 


+} 


i 


ubstanes required by the 
iru present inn the embrvo 
Witl virus infections it is 


ot essential that 


bv the 


poly saccharide be 


as the 


Same route Virus 
inoculum f polysaccharide is injected 
into the volk sac and infection is estab 


lished in the inhibition of 


allantoic sac, 
multiplic ition of the 
this 


the carbohydrate iS 


virus results 


However does not unless 


occur 
transported in 
amounts to the 


sac, as occurs in about 504% 


demonstrable allantoic 


ot instances. 
Mumps virus is not inactivated by 
polysaccharide nor does demonstrable 
between the 
importance, the 
amounts of the 


combination two occur. 


Of more presence ot 
large substance in no 
way alters adsorption of the virus by 
susceptible cells; embryos treated with 
as much as 40 milligrams show normal 
adsorption of the agent and therefore 
it seems evident that the first step in 
viral multiplication is wholly 
affected!§, 

As in the case of PVM. the effective- 


ness of the 


ul- 


polysaccharide is inde- 
pendent of its reac- 
tivity’. Oxidation with periodic acid 
does not 
but 


actions: 


immunological 


diminish inhibitory activity 
specific se rologic: al re- 
hydrolysis at pH 9.5 causes 


exactly opposite effects. Moreover, neu- 


eliminates 


ogical effects have been truith 

\ single imyect tha bstance 
given as late as { davs after inoculation 
with VITUS elfective ib re 


ition 


stricting viral multiple Similar to 


PVM striking 


results are obtained if polysaccharide 


infections with more 
However, there is no 
the effect ob 


rece lye the 


S given earlier 


difference i 


significant 


tained whether embrvos 


substance a few hours before, or as 
as 48 hours atter 
Quantitative studies on 
infection of the chick 
that all or nearly all 
infected 


long infection is 
initiated 
mumps virus 
embrvo_ indicate 
already 


SUSC eptible cells are 


bv the 4th dav. That inhibition of viral 
multiplication can be caused at. this 
time is evidence in favor of the view 


that the effect is mediated by an in- 
tracellulan 
tial for 


expected from the 


constituent which is essen- 
svnthesis As would be 
fact that 


inactivated by 


viral 
MUI 
not 


virus is polysac 


charide. there is no reduction in the 
concentration of preformed virus atte! 


Modification 
appears to 


injection of the substance. 
of the 


consist 


infectious 
in the 
ther viral multiplication which 
stated 
to the 

Recent 


process 
solely inhibition of fur 
as Was 
analogous 


earlier, is formally 


natural recovery 
that all the 


population ot 


process of 
work". showed 
individual particles 

mumps virus are not entirely identical 
A very small proportion of the viral 
particles, about 1 in i0*, are demon 
strably different from the 


considered 


others and 


may be as naturally occur 


MEDICINE 


Lhese unusual particles 
re eparated from the far 
of il viral parti lt 
ire entire! resistant to 
poly sacchari 
\] t lone, a resistant strams 
btained which multiplies 
trict er in the presence ot large 
the substance So far as 
t ined except for this ome 
propert oim addition slightly 


ower rate ot multiplication the re 


sistant Variant is in all other respects 
identical to the parent virus. [t is evi- 
dent that a viral variant resistant to 
the inhibitory effects of a chemical sub- 
stance may be regarded as similar to 


a bacterial variant resistant to the ac- 


tion of a chemotherapeutic agent. 


however, an essential differ- 
ence. Ln thi bacteria, chemo 
therape utic agents are thought to exert 
their effects the 


themselves Variants 


Phere IS 
case ot 
cells 


upon bacterial 


and are resistant 
by one means or another. they 


are capabl ot 


because 
circumventing such 
action. With mumps virus the polvsac- 
be deter 


charicde has so. tat as 


Call 
mined, no action upon the virus per se 
but appears to act indirectly by com- 
peting with the virus for an intracel- 
lular constituent essential for multipli- 
cation of the 
the 


agent. In these 
the variant virus 


would be explained on the basis that 


terms. 


resistance of 


it does not require this constituent and 
therefore is capable of multiplication 
even though the host cell component is 
unavailable 


It was find- 
which 


would simulate the interference phe- 


that the 


substance 


stated earlier 
ing of a chemical 
nomenon might be a step toward even- 
tual solution of the general problem of 
hemotherapy in viral infections. There 
ire some provocative analogies between 
the effects of polysaccharide on infec- 
tions with certain viruses and the ca- 


acities of the same agents to cause 


interference Ingenious experiments 
have possible the demonstration 
that interferes with the 
ition of PVM in thre 


| ri {| poly saccharic Is all 


lung 


cthective 
with either of 


inhibitor re lative to imfections 
the 


wholly devoid of moditving action on in- 


two agents but is 


fections induced with influenza viruses. 
\ and B 


CIPro al interterence 


Virtises show re- 
but 
nor the other is capable of causing in- 
terference PVM, similarly, both 
fail to interfere with the multiplication 
of mumps virus Thus, it appears that 
there is complete correlation between 
the inhibitory activities of the polysac- 
charide and the results of interference 


lntluenza 
neither one 


with 


experiments with these four viruses, 
which, it should be pointed out, are 
all immunologically unrelated. The two 
modified 
when polysaccharide is given do not 
show interference with the two which 


viral infections which = are 


are unatlected by the same substance. 
These findings provide additional sup- 
port for the concept that the synthetic 
mechanisms required by PVM and 
MUM ps virus are, in at least one point, 
closely similar if not actually identical 
and that those demanded of the cell by 
either influenza A or B virus are, with 
respect to the same point, different. It 
seems appropriate, asa working hypoth- 
esis, to raise the possibility that it 
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Danish physicians became ill 
it an evening party shortly after the 


cocktails had been served. Worst of all. 


they were the only guests that were 
nade so Making a simple epidemi- 
logic study, they found the common 
factor to be the alcohol in the drink 
plus a new drug which the two had 
been taking to look for toxic effects. 
This substance, tetraethylthiuram-disul- 
fide, had beneficial action in 
scabies, and these Danes, Jacobsen 
ind Hald 


ibility of using it as an anthelmintic. 


were investigating the pos- 


\fter this startling initial experience 
they found that this ability of tetra- 
ethylthiuram disulfide to “sensitize” a 
person to the ingestion of alcohol was 
reproducible. They suggested it be 
given a trial in alcoholism. That was 
> vears ago 

It appears that reactions of this na- 
ture have been known for some time 
n the rubber industry, but no reports 


HIATRIC SERVICES 


iversity of Colorado School of Medicine 


appeared in the scientific literature. 
Similar substances are known for their 
chemical property to inhibit oxidation. 
Earlier work by Henzlik and Irvine!” 
indicated this ‘drug to be relatively 
non-toxic when taken internally. The 
pharmacological investigation of 
substance by Asmussen, Hald, Larsen. 


and Jacobsen! * revealed that, 
when taken alone, it has no or very 
slight effects on the human system but 
that following the ingestion of alcohol 
a very characteristic and subjectively 
uncomfortable reaction occurs. The 
work of Luban, Westerfeld'*, and 
Lutwak-Mann'*, on the metabolism of 
alcohol suggested the probability that 
tetraethyvlthiuram disulfide alters the 
oxidation of alcohol by the enzvme 
svstems of the body. Westerfield 
et al.2* showed that the first metabolite 
of alcohol was acetaldehyde, and 
Lutwak-Mann'? demonstrated the pres- 
ence of the alcohol dehydrogenase 


* The Authors wish to express their thanks to Ayerst, McKenna and Harrison, Ltd., for the 


enerous supply of “Antabuse” that has made 


t Having just learned that Antabuse will né 


our experience with this new drug possible. 


t be on general sale for another 12 months, 


wish to pass this information on to our readers. EDITOR 


(103 ) 


K, 
il, 
d, 
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enzyme system leading to the formu 
lation of acetaldehyde. When a_ sub- 
ject who has been taking tetraethy] 
thiuram disulfide, now with th pro- 
Antabuse, takes a 
drink containing alcohol a sharp rise 
in the blood 


demonstrable 


prietary name ot 


acetaldehyde level IS 
When the propet 
ot acetaldehyde is given intravenousl\ 
the 
Antabuse-alcohol reaction appeal Con 
date indicates 
that the toxic agent for the production 
of the 


Increase n the 


hyde al 


of alcohol 


] 
CLOSE 


same signs and symptoms of the 


\ evidence to 


Antabuse -alcohol reaction is an 


circulating icetalae 


therwise normal metabolite 


Indeed the really chronic 


alcoholic seems to produce the truity 


odor ot icetaldehvde just aS 1S SO 


more strongly observabk during the 
Antabuse-alcohol reaction 

Absorption of Antabuse from the 
gastrointestinal tract is not complete 


About one-fifth of the 
the feces. However. the ¢ 
verv. slow No 


unaltered in the 


into 


mmination 1s 


passe 


Antabuse is excreted 
and indeed. the 
ratio in the urine re 
taking Anta 
tate of Antabuse 
remains unknown 


effect 


urine 
sulfur-nitrogen 
mains unchanged 
buse Just what is the 
atte! ibsorption 
Due to the slow excretion. the 


dose lasts i 


\ single dose ot l 


duce a slight alcohol 


rather long 
gm will 


reaction 5 davs 


later 

Atte! the pharmacologic i] ind 
toxicologi« il investigations Hald la 
cobsen ind 


vave the drug an extensive 
Denmark in the 
chronic alcoholism, reporting favorabl 
results in Lancet. In addition to the 
Danish journals. Dr Glud* 
suggested its use in this country. and it 
The 
Canadian results have been reported 
by Bell and Smith Gelb- 


These 


al 


trial in treatment otf 


medical 
has received some trial in Canada 


Ferguson’. 


man and Epstein‘, and Jones 
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authors reported favorable results, but 
stressed the Importance of caution. It 
was with this background that we de 
cided to give this new therapy a trial 
at the Colorado Psvye« hopathic Hospital 

Clinical Applications. When a patient 
has taken Antabuse in 
12 hours to 
intake of 


mg mptoms 


sufficient doses 
3 days previously the 
ilcohol results in the follow 
After 5 to 15 
th person has a feeling of heat in the 
hace \ tew 

iso-dilatation 


face and neck 


ninutes 


minutes later in) ntense 
is observed over the 


m iking the 


purple-red with sociated je 
tion of the conjunct i At the same 
time the patient iv complain — of 
i. = throbbing headache or simplh 
oft throbbing sensatiol the he id 
Phe pulse rate ised to te 140 
beats per minute, and the svstolic an 
diastolic pressures show an initial od 
erate rise of 10 to 20 wints which ma\ 


hye followed by i fall hlood pressure 


to the region of SO over 20 mm. He 


The extent oft this IS rot re 
lated to the severit the reaction 
The respiratory rate MIcreases ty 

quently with associated slight bror 
chial spasm ind the patient may com 
plain of dvspnea Higher doses of 


Antabuse 
pallor. a marked fall in blood 


bradve irdi COMa nvul 


ilcohol and result It) 


natisea 
vomiting 
STONS ind al ith 

These 


sSvmptoms ire 


by an intense feelin r of discomfort it 
the patie nt who has a pulsating head 
palpitations dyspnea, and gen 


eral malaise followed by sleepiness 
The discomfort is so intense that onc 


experienced it prevents the m 


jority 
of patients from further 
drink 
thev are 

tioned, the 
hol after Antabuss 
ire due to the increased concentratio1 
of acetaldehyde in the blood. We, a 


ittempts 
long 


Antabuse As men 
effects ot 


ilcoholic beverages tS 
taking 
clinical alco 


the ingestion of 
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well as other authors before us, have 
duplicated these symptoms by the in- 
jection of appropriate amounts of ace- 
taldehyde (Blood 
taldehvde can be determined accord- 
ing to the method of Stotz?*. ) 

the 


work up and the subsequent follow-up 


intravenously. ace- 


Phe character of preliminary 


has the re- 


\t present, we 


shown some variation in 


ports in the literature 


pertormed the preliminary psvchiatric 


ind physic al examinations in the Colo- 
rado Psychopathic Hospital or in other 


hospitals, and also performed the test 


trials in tl 


( hospital However, we are 
beginning to consider the problems of 
out-patient administration of this drug 
reported by Gelbman and Epstein*. 
Acetaldehval Is a 


general body 


toxin tor this reason the physical 


status of the patients selected tor treat 
ment with Antabuse must be carefully 
evaluated. General phy sical and neur- 
ological 


examinations are performed 


with a careful review for history. of 
svstemic disorders. The laboratory 
work includes an electroencephalo- 
gram, Chest plate, electrocardiogram, 
kidney and liver function tests, occa- 
sionally a basal metabolic rate, and 


ther studies as indicated to establish 
fully that the patient is in good physi- 
il health. At feel that 


the Sse studi S should be negative in all 


present, we 
respects. Furthermore, not only to fur- 
ther our research, but to gain a better 
understanding of the alcoholic patient, 
Rorschach, a Thematic 
and a Wechsler-Bellevue 


test, and occasionally other psychologi- 


rhe receives a 


\ppe rception 


il examinations. In addition. the pa- 


hient gets a general 


psychiatric 
‘valuation, and an evaluation as to 
the advisability of instituting regularly 
cheduled psvchotherapeutic sessions. 
lo date, we have made no attempt to 

reen or select our patients on the 


asis Of the psychological and psychia- 
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but rather have 
placed the whole gamut of alcoholics, 
who measure up to the physical quali- 
fications, on Antabuse so that we could 
learn the best 
selection; we hope to make an oral re- 


tric examinations, 


more exactly what is 
port on this before this review appears’. 
Martensen-Larsen'* 
uggested initial doses of around 1 to 


mm. of Antabuse and reduction of 


Jacobsen and 


S 
dosage over a period of 3 days to a 
maintenance dose in the neighborhood 
of 0.5 gm. We have found that for 
routine use, 2 gm. on the Ist day, 1.5 
gm. on the 2nd day, 1 gm. on the 3rd 
day, and 0.5 gm. on the 4th day, to be 
most satisfactory. On the 4th day the 
test dose of his 
favorite alcoholic beverage to help us 


patient is given a 
determine the proper dosage level of 
Antabuse and to give the patient an 
opportunity to experience the nature of 
the alcohol reaction. Depending upon 
the this test reaction, the 
patient's dose of Antabuse is either in- 
or continued the 
same for another 4 days, when he is 


severity of 


creased. decreased. 
given another test. Generally, we find 
2 tests sufficient to adjust the mainte- 
nance dose and to give the patient an 
adequate experience. In our experience 
a reaction has reached the proper in- 
tensity when marked erythema of the 
face and neck with injection of the 
throbbing headache, 
slight dyspnea, occasional nausea and 
ig, and sleepiness have occurred. 
If the reaction is less intense than this, 
the Antabuse dose is increased to % gm., 
or in some cases 1 gm. for 4 days before 


conjunctiva, a 


vomitil 


the next dose. If the reaction is more 
severe, characterized by a marked fall 
in the blood pressure, occasionally by 
bradycardia, lower abdominal cramps, 
and retching, the dose is diminished 
to i gm. until the next test. 
Obviously, in the process of these 
tests the patient has an experience 
similar to the conditioned reflex type of 
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therapy and, indeed, we have had the 
occasional patient who complains of 
similar subjective symptoms when he 
smells alcoholic beverages; and 1 pa 
tient complained that some of the pal 
ticularly realistic billboard advertising 
teel 


this conditioning effect is not 


made him very uncomfortable 
Hloweve1 
the whole story. The beneficial results 
of Antabuse are on a psvchological 
level differing trom the conditioning 
We will say 
about this later 


ard 


experience something 
in this article 
Marked to 


slight side effects have been reported 


More 
Reactions 
and we have noted also allergic der 


matitis and urticaria following the ad 


ministration of Antabuse. Generally 
these allergic reactions can be well 
controlled with the simultaneous ad 


ministration of one of the antihista 
minics. One patient reported by Lewis 
and Bremers!® was proven to have an 


alone Var 
Antabuse alone 


illergy to the acetaldehyde 
effects to the 
have been reported by 


ious sic 
some patients 
including a metallic taste in the mouth 
and 
about %& of the 
changes in the 


constipation, lassitude and inertia 


We have observed It) 
patients electroence 
phalogram which are probably related 
to the sedative effect experienced by 
the patients. This latter finding will be 
reported later*. In addition to these at 
present unimportant side effects, we 
have noted in the occasional patient a 
peculiar and unusually heightened sen- 


sitivity to alcohol while on Antabuse. 


During the test. the patient becomes 
extremely ill with much vomiting, pre- 
cipitous fall in the blood pressure 
to as low as 50 over 0O pallor, 
labored respiration and a very slow 
pulse There seems to be no wavy of 


determining which patients are going 
to react in this fashion before the test. 
Hlowever, abnormalities of the electro- 
cardiogram suggest that the patient's 


cardiovascular system may not be up 
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Antabuse 


reaction 


with 
like 


ceded the death of one of his patients 


to treatment Jones!” 


reported a which 


pre- 


\ severe reaction can be, in 
the 
neous administration of % to 1 ce. of 
epinephrin 1:1000 to control the hypo 
tension and bradycardia. Inhalations of 
95% O. CO control the 
respiratory difficulties. Dr. McKeown?" 
the 


ascorbic acid by 


some 


measure, controlled by subcuta 


and 5% will 


suggests use of 1 gm. doses of 
mouth. The ascorbic 
acid may have a stimulating effect on 
the enzyme systems responsible for the 
oxidation of acetaldehyde. No specific 
that 


reaction 


antidote is known will abort an 


unduly severe 


It is this aspect of Antabuss therapy 


which limits its use and requires _ its 


administration in carefully controlled 


circumstances"*. It is suggested that 


a card 


all patients on Antabuse carry 
to that effect with suggested measures 
for the control of the 


reaction 


Antabuse-alcohol 


Contrariwise, there are a few pa 
tients who show prac tically no response 
whatsoever to the alcohol tests eve: 
when thev have been on doses as high 
as 1 om. a day and 2 oz. of whiskey 
are taken. Consequently, it appears 
that some patients do not show height 
ened blood acetaldehyde levels follow 
the 
particularly toxic to them. These pa 


tients are 


test, or acetaldehyde is not 


ing 


usually long standing al 


coholics above 40 years of age. It 
that 


tients who do not show a 


is interesting to note these pa 
reaction t 
alcohol following the administration o! 
the usual “shot” of 
on the therapeutic 


In addition to 


bar whiskey are 


whole failures 


these untoward reac 
tions, in the presence of other systemi 
diseases such as nephritis cirrhosis 
diabetes, epilepsy and the cardiovas 
cular disorders very severe reactions t 
alcohol may occur. Several deaths hav 


been reported in diabetics who hav 
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been on Antabuse. At present selec- 
tion on the basis of physical health is 
more important than selection on the 
basis of psvchiatric status. 

Initially, 


most of our patie nts expressed a great 


Psychiatric Implications. 
interest in this new therapy and read- 
ily cooperated. Only occasionally was 
it necessary for the physician in charge 
or for the family to encourage the pa- 
tient to accept this treatment. Many pa- 
tients volunt: rily came to the hospiti il 
requesting this treatment after le: arning 
about it focus other of our alcoholic pa- 
tients, or after reading reports in the 
lav journals. Consequently, we had a 
group ot patients to select from, who 
were ready and eager to start this ther- 
ipy even though it was on an experi- 
mental basis. After the test trials the 
patients were discharged from the hos- 
pital and followed at 2-weekly intervals 
for 2 months and thereafter at monthly 
intervals. Generally we exverienced no 
difficulty in getting the patients to con- 
tinue to take their Antabuse. The Dan- 
suggested that it might 
be well for the marital partner, or 
other person in the family, to take the 
responsibility of seeing that the patient 
took his Antabuse tablet each day. We 
have not found this to be as efficacious 


ish authors!* 


is having the patient himself assume 
the responsibility. Most patients take 
the medication regularly for a period 
approximating 3 months, and thereafter 
they frequently desire to stop. This 
wish, when expressed in the follow-up 
visits, is honored, but we give him a 
small quantity of the drug to take 
when he feels the pressure for a drink 
coming on; and he is encouraged to re- 
turn any time he so desires. We have 
had patients who have stopped taking 
\ntabuse and have resumed drinking 
who later voluntarily returned to be 
re-started on Antabuse. 

It seems then that the patient wel- 
omes the opportunity to take Anta- 


buse and many desire to continue as 
long as alcoholism is a problem. In 
the course of the follow-up interviews 
it becomes apparent that the taking ot 
Antabuse has considerable symbolic 
significance. The taking of medicine 
regularly is defivitive evidence to the 
patient, to the patient's family, and to 
their friends that the patient is ill, that 
he has been to see a doctor about this 
illness, and a remedy has been pre- 
scribed. In situations of pressure, where 
otherwise the alcoholic might be in- 
duced to drink excessively or chronical- 
lv. he refrains from doing so; not so 
much because it would make him ill, 
but because alcoholism itself is an ill- 
ness which the patient is able to recog- 
nize, and for which he is taking medi- 
cine receiving treatment. One 
patient takes his pill with him in his 
lunch pail. After lunch he takes the 
Antabuse. Doing so. with an explana- 
tion to his fellow workers, is sufficient 
to give him an acceptable excuse for 
not joining them in their usual round 
of beers after work. 

What in effect amounts to the force- 
able withdrawal of alcohol, in some in- 
stances, results in heightened anxiety 
and tension in the patient with diffi- 
cultv in handling the evervday prob- 
lems of emotional significance. Some- 
times psvchotherapy on a_ regular 
weekly basis for a period of 4 to 6 
weeks has enabled the patient to deal 
successfully, in psychotherapy, with 
these conflictual problems and_ arrive 
at some solution, other than drinking. 
True, these solutions may be equally 
neurotic; but on the other hand thev 
are usually more socially accept ible 
and do not interfere with the patient's 
economic life to the extent that does 
chronic alcoholism. However, the ef- 
fectiveness of psychotherapy following 
the starting of Antabuse varies a great 
deal with the personality structure of 
the patient. These variations will be re- 
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ported later*. Some patients do re- 
markably Antabuse 
and with little of what could be termed 


well with alone 
formalized psychotherapy, while others 
the 


most carefully performed psvchother- 


are complete failures even with 


apeutic follow-up. It appears that this 
difference 


more a difference in the 
personality structure of the patient 
than in the method. The Alcoholics 


Anonymous group provides support of 
a therapeutic nature and if our patients 


are not already members. thev are en 


couraged to 
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better, 12 somewhat better and 16 un- 
changed. After a short follow-up, Gelb- 
man and Epstein* report that out of 
5 had that 


cases, not at time re 
verted to their drinking habits and 
10 were classified as tailures. Table 1 


gives a summary of some of the results 
reported in the literature, including out 
results to date 

It is hard to sav what one means by 
‘or “failure 
may think 


suceesstul 


‘recovered ‘much better 


In some instances the family 
the treatment is immensely 


while the physic ian would be prone to 


TABLE 1 THE RESULTS OF ANTABUSE IN THE TREATMENT OF ALCOHOLISM 
REPORTED TO DATE IN THE LITERATURI 
Fin 
\ \ / 
R 
1. M ‘ 2 14 
2. Ja ind Martensen-Larsen 104 16 
12 
Gelbman and Epstein ) ) 
+t. Peterso ( 0 
5. Dak 1 | ewith 
Tot ( ionth follow up SS 144 tS l 
In wat the totals it is assumed that tl J 1 Martensen-La I 
104 | Item 2 is totaled with Items 3. 4 | nd th ! { f Marte n-I 
re excluded from the total 
Both the Danish and Canadian call it a failure. One wife ¢ xpre ssed 
workers have stressed the importance boundless gratitude that her husband 
of psychotherapy; and Jacobsen and had staved sober for 6 weeks. even 
Martensen-Larsen'* have successfully though he had already fallen off the 
used group therapy which seems like wagon However 6 weeks was the 
a good idea to us. longest sober period that she could 


The The 


apy. At present a statistical analvsis of 


Effectiveness of Antabuse 
the effectiveness of Antabuse therapy 
would be 


all 


measured 


misleading. The duration of 


studies to date is too short when 


in terms of a chronic. re 


lapsing disease like alcoholism Jacob 
sen and Martensen-Larsen't in a 6 
month re port of their patients in Den 
mark report that of 99 patients, 52 


were socially recovered, 19 were much 


remember for some vears and this gave 
her new hope For statistical purposes 
this patient would probably be listed 
but the family did not con 
sider it in that light at all 

\t present the experience with Anta 
tota 
reports 


as a failure 


buse is of short duration and the 
The 


stress caution especially in regard t 


series small 


published 


the possibility of toxicity of the Anta 


buse itself and the severity of the 
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\ntabuse-alcohol reaction. The general 
tone of these preliminary reports indi- 
cate that Antabuse will probably have 
| place among other measures in the 
treatment of chronic alcoholism. 


Summary. Tetraethylthiuram  disul- 
fick Antabuse, in the last two vears 
has received considerable attention 
concerning the possibility of its use in 
the treatment of chronic alcoholism. It 
was discovered only 2 vears ago that, 
itself 
non-toxic substance, but when alcohol 


Antabuse was 


is consumed in addition to the Anta- 
buse, a very pronounced reaction oc- 
curs which is disagreeable to the pa- 
tient. Generally, a patient who has 
been taking Antabuse regularly is pro- 
hibited from drinking because if he 
does so he will become so violently ill 
he will be unable to continue, and thus 
the sequence from the first drink to 
chronic drinking is broken 
Investigation to date seems to indi- 


ite that the Antabuse in some wavy 
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influences the normal metabolism of 
alcohol resulting in the formation of 
high blood levels of acetaldehyde; and 
it is the acetaldehyde which accounts 
for the toxic symptoms. Few untoward 
reactions to Antabuse alone have oc- 
curred, although several deaths during 
the course of an Antabuse-alcohol re- 
action have been reported. 

The clinical experience with this 
drug is short. There is a group of about 
20% who are utter failures, another 
group of about 20% who seem to do 
very well, with all variations between. 
It appears that the psychological ef- 
fects of taking a pill to prevent drink- 
ing have equal importance with the 
physiologic effects. The techniques and 
methods of psychotherapy to run con- 
jointly with the administration of Anta- 
buse need further investigation. 

Antabuse will probably take its place 
among other measures for the ther- 
apeutic approach to the alcoholic prob- 
lem; and only further clinical trial can 
establish its uses and limitations. 


1950. 


60, 549, 1949. (9) Glud, E.: Quart. J. of 


503, 1945. (18) Lutwak-Mann, C.: Biochem. 
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The Physiological Society of Philadelphia 
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On the Toxicity and Toxicology of 
Surface-active Agents. Bri 
GER, M.D Dept. of Prev. Med.., Jeffer- 
son Med. Coll., Phila. Effects of 
nonpolar-polar organic ions on isolated 
biologic material have been investi- 
gated for vears. The widespread use 
of surface-active agents has stimulated 
the study of their toxicity in the living 
organism 

Intestinal absorption has been shown 
for few compounds or groups. Absorp- 
tion of polyethylene glycols decreases 
with increased molecular weight. Skin 
absorption has been proven only in 
inimal Urinary 


isolated experiments. 


excretion ot intravenously — injected 
polyethylene glycol 400 is incomplete 


in human beings and rabbits. Sorbitan 


laurate stearates, oleates SPANS) 
are split up in the digestive tract simi- 
larly to edible fats and _ oils Polv- 
oxvethvlene sorbitan laurate, stearates, 


PWEENS 


the presence 


oleates are hydrolyzed in 
of lipase; the polvoxy- 
ethylene polyol and the hexitol an- 
hvdride hydrolvsates are excreted un- 
changed. The toxicity of surface-active 
agents is of a low order. Anionic or 
non-ionic compounds are either slightly 
non-toxic, accord- 


toxic or practically 


ing to the single dose oral toxicity 


test (LD 50 


parenchymatous degeneration and _ne- 


. Very large doses produce 


crosis of intestinal mucous surfaces. 


The toxicity of cationic agents is 
higher, but no LD 50 was lower than 
230 mg. per kg. Long-extended feed- 
ing of undiluted 


cially of quaternary ammonium salts, 


ionic agents, espe- 


causes intestinal irritation and _ inani- 
(110 


MAY lf 1950 


tion in some species Non-ionic com 
pounds as used in foods are practically 
non-toxic 
Nonpolar-polat organic ions precipi 
tate or denature enzymes or form con 


proteins. In vitro 


plexes with enzyme 


experiments with a great number of 
agents confirm this observation; there 
is occasionally i. stimulating effect 
However, non-ionic agents, too, inter 
act with digestive enzymes. A correla 


tion between this effect and de pression 
of interfacial tension was not ipparent 
Results obtained in vivo are not con 
hemolytic 


clusive. The activity of su 


face-active agents witre differs 


widely and i only within narrow 


limits correlated with chain length o1 


surtace activitv. Some non-ionic com 


pounds are non-hemolvtic but seem 


to change the erythrocytic structure 


Plasma and, in some instances, choles 
terol counteract hemolvsis. Hemolvsis 
is inhibited in vive 

Infra-red Spectra of Frozen Tissue 
Sections. H. P. ScHwarz, M.D.. H. E 
Riccs, M.D., C. Guicx, Ph.D., W. Cam 
ERON, E. Bryer, B. JAFFE, and | 
TROMBETTA Diabetic Coma _ Project 
and Div. of Neuro-path.. Philadelphia 
After killing of the rab 


bits used in this study 


Gen. Hosp 
the organs wert 
rapidly frozen with CO.. Frozen sec 
tions of 25 to 50 microns thickness 


obtained with the technique of Adam 


.stone and Taylor were placed on silver 


chloride plates and dried at low tem 
perature. For recording of the spectra 
with the Beckman IR2, the desired part 
of the section was exactly centered and 
designed 


covered with a specially 
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mask so that no infra red energy would 
pass through any area of the plate not 
the tissue section. Blanks 
the 
surface and same slit widths. 


dl by 


were recorded using masks with 
the same 
Proper corrections for different ampli- 
fications were applied. 


Spectra of liver, heart, kidney cortex 


ind medulla, adrenal thymus, spleen, 
lvmph nod muscle, sciatic nerve, 
grey and white matter of the brain 
were recorded from 14 to 2.8 microns, 
showing the known bands of protei 


vibrations below 


S microns and a fin- 
10.30 


\ band of medium to 


ger print between about 


and 


region 
weak strength almost alwavs exactly 
located at 10.30 +.03 


ill the tissue sections with the 


microns Was 
seell il 
exception of the liver sections of 
rabbits which did not 
Although the 


after insulin 


our 
insulin 
10.30 band was regularly 


receive 


SCCT) 


no conclusion should 


be drawn from these differences be- 


tween the insulin animals and the con- 


trol animals at present Coccidiosis fre- 


quently found in rabbits may have 
caused liver damage. 

The fact that we found at 10.28 to 
10.30 microns the strongest band in 
thymus nucleic acid (Bios) and at 
10.23 in adenosine, that Randall et al 
recorded weaker band at 10.26 in 
idenine sulfate, and the absence of 


this band in hypoxanthine (own data ) 


tid 


et al 


icid and guanine (Randall 
be significant for the as- 
In the other 
finger print region (e.g. 


signment of the vibration 
part of the 
between 9.89 and 8 microns) signifi- 
cant differences of the spectra of the 
different are ap- 
parent. One and the same organ, how- 


tissues trom 


organs 
ever, invariably shows a similay spec- 
tral pattern. Different parts of the brain 
and sciatic nerve tissue show a strong 
band at 9.35 +.03 microns. Although 
more or less strong bands can be found 
nucleosides at 


in nucleic acid and, or, 


this wave length, further studies with 


infra red and Raman spectra are neces- 
sary. 
In the brain and sciatic nerve tissue, 
these 10.30 +.02 and 9.35 
.03 microns completely disappeared 
after extraction with a mixture of ether 
and chloroform. The band at 6.44 +.01 


microns corresponding to the deforma- 


bands at 


tion vibration of NH contained in pro- 
teins and polypeptides, however, was 
not influenced by the extraction. It was 
decided, that 6.44 
micron band as internal standard for 
quantitative estimations of the concen- 


therefore, to use 


tration of those structures which pro- 
duce the spectra at 10.30 + .02 and at 
9.35 
that the relation of optical densities 
called K, and D9.35 to be 
6.44 D6.44 

referred to as Ks were independent ot 
thickness of the sections and the “pro- 
tein background” and that they are a 
true expression of the concentration 
and molecular extinction of the struc- 
tures causing the vibrations at 10.30 or 


083 in the brain. It was assumed 


9.35. The correctness of these assump- 
tions was proved in sections of the 
same tissue and different thickness (25 
and 50 microns) and some duplicates of 


the same tissue which gave almost 
identical K, and, or, Ks values. 
In a large number of — sections 


through different parts of the normal 
brain, the K, values varv from .194 to 
440 and the K. values varv from .480 
to .832. This shows a larger variation 
than would actually exist if the same 
parts of the brain (e.g. frontal cortex, 
hippocampus, basal ganglia, tectum, 
and cerebellum) were compared with 
one another. In animals killed in in- 
sulin shock after convulsions, changes 
of the K, and, or, K» figure are notice- 
able. In the hippocampus K, figures of 
0 and .130 and Kz figures of .456 and 
376 and one high Ks of .931 were 
found. The changes occurred in 3 out 
of 5 shock experiments. In the basal 
ganglia sections of one experiment, the 
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K, was absent and the kK, 


was absent 


and, or, greatly decreased in one sec- 
tion while the Ks rose to .929 in an- 
other section. In the tectum area the 


K. was decreased to .439 in one experi- 
low K 


study in an 


ment. In the cerebellum 
ot $3] One 


animal which did not develop shock 


one 
was noted. 


after insulin injection showed normal 
K, and K different 


of the brain. More experiments in dif 


hgures in parts 
terent species are contemplated before 


conclusions for men are drawn. 


The Effects of an Anoxia Test on the 
Coronary Circulation and Cardiac Dy- 
namics of the Anesthetized Dog. E. L 


FoLttz, M.D., R. G. Pace, M.D., W. 
F. SHecpon, M.D., H. Wenve., M.D 
and |. J. SaYen, M.D. (Edward B. 
Robinette Foundation Hosp. of the 
Univ. of Penna., and the Depts. of 
Pharmacology and Pathology, Sch. of 
Med., Univ. of Penna.). The effects of 


circulation and 
studied in 10 
anesthetized dogs by 


anoxia on the coronary 


cardiac dynamics were 
normal, intact, 
catheterization procedures and the ap- 
plication of the nitrous oxide method 
of measuring blood flow. Variation in 
the levels of arterial O. saturation was 
noted after exposure of the animals to 
S% and 10% O. mixtures in No; the level 
of arterial O 
used to classify the responses observed. 

With arterial O. saturation levels be- 
tween 60 to 69%. the 


blood flow increased 100% over control 


saturation was therefore 


mean Corona4ry 


levels; this change occurred with a 
mean increase in cardiac O consump- 
tion of 50%. When arterial O» satura- 
tion dropped to 40 to 49%, the mean 
coronary fiow increased approximately 
200% over control levels while the car- 
diac O, consumption increased to a 
level about 75% above control values. 
These changes occurred when car- 


work chiefly 


through a rise in mean arterial blood 


diac was increased 
pressure. \ consistent increase in pulse 


rate was noted, but this rise was not 


sufficient to be considered as_ signifi- 
cant in this small series 
resistance arterial 


Coronary mean 


B. P. per coronary How ) fell consider- 
ablv as the coronary arterio-venous O 
difference increased. In spite of a low 
coronary resistance and an in 
blood tlow the 


saturation. 


ered 
creased coronary 
trom x0) to 


a reflection 


venous (). 
16%: this we interpre ted as 


of mvocardial anoxia which occurred 


In spite of an active coronary vasodi 


latation 


Measurement of Alveolar Ventila- 


tory Components. \\ S. FOWLER 
M.D., E. R. Cornisu \i.D., and 
S. S. Kery, M.D DD pt of Phy siology 
and Pharmacology, Grad. Sch. of Med 


Univ. of Penna Several investigators 
have presented the exponential equa 
tion describing the time course of pul 


monary N. elimination during the in 


halation of Os, assuming uniform pul 
monary ventilation. Continuous and 
simultaneous measurements of expira 


and N. concentration 
Lillv-Hervey N 
meter) during the first several minutes 
of O. that 
pulmonary ventilation exists and causes 


tory volume flow 
of respired gases 
inhalation showed uneven 
difficulties in the use of this equation 
especially in patients with chronic pul- 
monary disease but also in healthy pel 
sons. The N. 


gas expired atter O 


concentration of alveolai 


inhalation varies 
even during one exhalation, prec luding 
use of directly measured alveolar N 


also the N. 


concentrations: curves of 


some healthy persons and many pa- 
tients with pulmonary disease could 
not be described by this equation 


overcome by 1] 
obtaining the mean total expired N 
concentration 


These difficulties were 
from the simultaneous 
N. and flow records; this has only one 
value for any single expiration; 2, de- 
veloping an additional equation for a 
2-phase system having one total tidal 
volume, the mean expired N» concen- 
tration of which is a function of both 
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ventilating phases. Measurement of 
tidal volume, number of breaths and 
nean expired N. concentration are re- 
quired Solution of the equation gives 
ilues for lung volume (functional 
residual capacity ) and effective tidal 
olume (tidal minus dead space ) for 
ich phase 

Experiments with 1 bellows, or 2 
bellows ventilated synchronously at 
lifferent rates, gave data which, on 
solution by the one or 2-phase equa- 
tions, agreed with the known volumes. 
The records of certain persons can be 
lescribed by the equation for a single 
entilatory phase In others, the 
phase equation is hecessary; in pul- 
emphysema there appears to 
e marked hyperventilation of a small 
ind hypoventilation of a large Jung 


Evidence that Alloxan is Converted 
to Alloxanic Acid in Blood. D. Setic 
sox, M.D Hl. Srnicson, and R. 
KEISMIAN George S. Cox Medical 
Research Institute, Univ. of Penna. ). 
As the first part of a study to 
vestigate any possible relationship 
between alloxan diabetes and diabetes 
iellitus, the chemistry of alloxan de- 

mnposition in plasma is reported. 
Others have demonstrated the insta- 
bility of alloxan in blood and the con- 
ersion of alloxan to alloxanic acid in 


ilkaline solutions The following pro- 


cedures were used to study the nature 
of this decomposition: 1, Ceric Sulfate 
does not oxidize alloxan but it does 
oxidize alloxanic acid stoichiometri- 
cally under controlled conditions. This 
reaction may be used to follow the 
conversion of alloxanic acid by meas- 
uring ceric sulfate consumed or CO, 
liberated. 2, Alloxan and alloxanic acid 
are hydrolyzed stoichiometrically in hot 
alkali to salts of oxomalonic acid 
(mesoxalic) for which colorimetric, 
titrimetric and gasometric analyses 
have been developed. 3, Isolation pro- 
cedures for alloxanic and oxomalonic 
acids using paper chromatography and 
ion exchange have afforded means of 
identitving the conversion product of 
alloxan in plasma. Kinetic studies re- 
vealed that alloxan in neutral buffers 
is converted completely to alloxanic 
acid; the decomposition is a first-order 
reaction with alloxan having a half-life 
of 2 to 3 minutes at room temperature. 
The same appears to be true of alloxan 
added to plasma. The reaction is at 
least 90% complete in plasma exposed 
to air. The presence of borate ions 
accelerates the reaction about 20 times. 
a fact which can explain the preven- 
tive action of boric acid in alloxan dia- 
betes. The major end-product formed 
when alloxan is added to plasma ex- 
posed to air is alloxanic acid and not 
dialuric acid as has been implied in 
the literature. 
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OCCUPATIONAL EYE DISEASES AND INJURIES 
By JOSEPH MUINTON F.R.C.S En 
Hunter Prot Royal Coll. of Surgeons 
Pp. 184; 24 ills. New York: Grune & Strat 
t 1949. Price, $4.50 

His is a short account of the eve industrial 
izards in England. In the majority of in 
stances t type of industrial accident seen it 
Eng the same as that in America, and 
ti percentages may be different in th 
two tries, the over-all picture will be the 
S S dustries, on the other | ind, are 
S Litt tly pursued in the two countries 
Author’s experience wil] not 
he f pp! ible to conditions in this coun 
tr ple in val ming ind rlass 
DLOW | standards of Vision are sol ewhat 
Lifts t this country than in England. On 


Hist yr. By At WortH Ham, M.B 
Prot t Anatomy, Univ. of Toronto. Pp. 756 


THUR 


$45 in lor. Phila B. Lippi 
tt 50. Price $10.00 
HIS w and worthwhile book is writté 
by an eminent histologist who spent some 
ears te ing pathology His broad training 
is reHlected in the text. which stresses the re 
latio t histol oy te physiology ind to pat! 
g Thus there ire excellent and well 
lustrated accounts of repair of fractures, of 
burns and skin grafting, of edema. of inflan 
f the disturbances of rious en 
locrine glands, and of similar subjects not 
sual] ered in texts of histology. Through 
it the book it is made clear that the student 
hist ust learn to think in three 
cime s, that is to savy he must learn t 
ti t the thin and practi lly tw 
ly icroscopic preparations he sees 
to t limensional structures, This is not 
task, and not the least merit of the 
text re the descriptive and ids 
\ M Ip the student in the 
rt of nental reconstructions 
} k is readabl ind over ot 
the ial llustrations ire new or orig 
il. Reviewer warmly recommends this 
hook t nly to students of histology and 
t t but also to graduates who feel 
the need of acquiring a broader background 
I rta medical discipline he com 
lete] ees with the Author’s statement in 
th, dir 


ng paragraph of the preface | 


should like to re 

the ti ft Virchow 

chief basis in realit 

LOT | nd dist 
i b ( I 

this is a very ipe t 
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All honor, then, t 
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re time and abilitv, [ should have 


t book a novel Fortunately, he 
‘ ip wit! something better—a tale that 
bine vivid picture of human values 


irate account of a 
re that is 


terrifving 
based on. original 
t re noted in an addendum 
ve literature on the 1793 epi 
ready exists, Mr. Powell's book 
iddition E.K 


Edited 
M.D., Prot. of Gas 


C,ASTROENTEROLOGY 


Kye MKUS 


of Penna Graduate 
Med Pp 670 258 ills. Phila 
5. 3 ler 1950. Price, $10.00 
Ht nt 40 or more “Members of the 
t 1 Contributors” are listed by 
t before the Preface, but the 
t 1 by each one is not added 
ble to determine what each has 
tribute rt of fingering through eacl 
64 pace The book loses corres 
lue. Much space is consumed 
d Answers und the pres 
The vogue for this kind 
! { current medical books will 
t t surmount what seems like 
high price 
\ with Saunders publications, the 
turned out kK 
NEW BOOKS 
Relation to Cellular Function 
CHAMBERS, et al Annals of 


idemv of Sciences, 50 Pp 


S$15-1012. New York: The Academy, 1950 
| G2 

the Ist Annual Symposium on 
Crti ( Appliances. Edited by A. S 
M.D., et al Pp 307: illustrated 
\\ net Orthopedic Appliances 


| b Mie A Price $5.00 


By Bernuarp Gorrures, M.D 


Lee Barron, D.D.S., and |. Hosso~ 
Crook, D.D.S., Bavlor Univ., Dallas, Texas 
Pp 177 L103 ills St Louis V. Mosby. 
50. Price $6.00 
[a4 r tribution of Gottlieb and his original 
k } beer particularly noteworthy in 
f f rimental pathology Much of this 
k reviewed in this book and_ its 
} 


problem of root canal treatment 


tients elucidated 


stimulating and original. His 


Gottlieb’s point 


kw t be widely read, and those who 
rt f it will undoubtedly publish 

tablish their particular points 

t S thi subject forms the basis of 


led focal infection theory of 


ms on the basis of wide clinical 
mented by extensive animal ex 


AND NOTICES Lid 


perimentation are f great value. It is unfortunate 
that detailed steps of procedure are scattered 
throughout the volume and are not given in out 
line torm P.B 


Veenstruation and Its Disorders Edited by 


ENcie. Pp. 350; 105 ills. Spring 
field, Ill.: Charles C Thomas, 1950. Price 
$6.50 


Puss record of the Proceedings of the Confer 
ence on Menstruation presented by the National 
Committee of Maternal Health consists of 13 
presentations by outstanding leaders in the study 
of normal an ibnormal physiology of the men 
strual ewels It is particularly refreshing to note 
that basic physiok presented with 
Of special 


Buxton on the atypical 


vic studies are 
ome reference to clinical applicability 


note is the paper by (¢ I 


cretory phase f the menstrual cycle with an 
excellent correlation of clinical studies relating to 
come oof the hitherto unexplained abnormalities 
4 the menstrual « le 

Th book will be of value to the endocrinol 
wist and t ybstetriclans and gynecologists inter 

ted in the problem of infertility G.W 


Physiologt f the Eye. Vol. 1 Optics By 
M.D.. New York Unis 
Medicine Pp. 334; 137 figs 
Grune & Stratton, 1950. Price 


ARTHUR LINKSZ 
( olle Ue ot 
New York 


S750 


1 owe vritten, easily understandable 
text, beautifulls illustrated with diagrams The 
Author talks as if t 
ind the text 


h is | 


students in an informal way, 
reader that 
wing mdoctrinated in a painless manner t 
vhat is often a disagreeable subject. Most books 


ntinually reminds the 


por yptic ire written by people with mathe- 
natical minds here the subject is approached 
from a il rather than an abstract angle It 


can be recommended to those wishing information 
on the eve as an optical instrument F.A 


ROBERT 
Neurological 
Bethesda, 
McGraw-Hill, 


Clinical Electroencephalography. By 
Counx, M.D Director of 
Research, | S. Naval Hosp., 
Md. Pp. 639. New York 


1949. Price, $14.00 
luis work is a compilation of data obtained 
from 10,000 patients over a 12-year period 


The text is so developed that the EEG 
follows directly from the 
physical description of the recorded wave forms.” 


interpretation 


The Author, who has had rich training in _ bio- 
phenomena and is a Diplomate of the 
Board — of Psychiatry, 
should be well qualified to write this timely book 


clectric 


American Neurology and 


Angiology. Edited by Saut S. SAMUELS 
Vol. 1, No. 1. February, 1950. Pp. 107 
Balt Williams & Wilkins, 1950. Price, 
$1.50 SS.00 a vear 

new journal signalizing that “a new 


specialty has come of age’ hopes to cover the 


latest advances in this important field and to be 
aided thereto by the Research Foundation that 
its Board has founded 

Arteriosclerosis of the Lower 
Extremities. By Epwarp A. Epwarps, 
M.D., Clinical Assoc. in Anatomy, Harvard 
Med. School. Pp. 74; 33 ills. Springfield, 
Ill.: Charles C Thomas, 1950. Price, $2.00. 
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Multiple Sclerosis Demyelinating 
Di Edited by WoLtMaAn, H. W., ef 
ul. Py Assn Res. in Nerv. and Mental 
Dis \ 28. Pp. 675; 153 ills. Balt 
Willi w Wilkins L950. Price $12.00 

Water Salt Depletion. By H. I MAI 
ioTr, M.D., Middlesex Hospital London 
Pp. Si lO figs Springfield Ill Charles 
( | 1950. Price 00 

nsact f the American Goite (ss 
tion Annual Session, May 26-28, 1949 
Pp. 460; illustrated Spring fie ld, Ill.: Charles 
( | 1950. Price. $10.50 
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